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SOME WEEDS OF lOW A 
BY L. H. PAM MEL 
J)uring- the vear the J)epartnlent of Botany rec ive a gt· at 
1nanv re 1uest,::, for i11fornJation on th '!uhjcct of "~ct,d . '1 he~e 
r~qu . tc: con1e front n]l 1 rni of the "'tate. ~I auT 1iil'~r~nt l\incl 
of plants are sent in. ~ 1ne of course. 1nore frequ( ntJ.v than 
other-. 'J'h \\7 riter at ditl'ere1lf tiuH" ha3 !.!iv 11 ri<'('(l\111{:" of 
' 
\\
7ePds in the J~xpcl'itnent, ~ tation Bu1letins. nio~c of the(" bnll<:l-
tins are no\\r .out of print. 1 t eent~ ad vi abl thercfnr , to 
J(l-i -'"'lle a lintitcd edition t, upply the dcntaud for inforuta tiun 
on 1hi"" topic. l11 nddition to t1ti~ '\VC ba\·e giv n a OlllP\Vhat 
contprehensive ac •nunt of the n1igTa t io11 of \V eds and t h'-" di -
sen1ination of plants. \\·e have like\visc included an account 
of :::o1ne poisonous plant::: iua 1nuch as evend cn:::e of poi oniug 
fron1 O\V ba 11 e occu rrcd dut·i n ,,. the p rc')sen t s p ri 11~ ~ n 011. It i::; 
onr purpose la tel' to pu bl i 11 a Jnorc exteudecl uccoun t of \vecd -, 
P. pPciHlly on lllHll.Y pointq pertaining to the vitnlity of \Veed 
s eels) tl1eir exte11ni11ntion, eli tributiu11, etc. Iu orcl r to nn "' \Vet· 
son 1 e of the 111 a uy q u c r i 0s tl 1 is bull o t i n i s p u b l is bed . 
..\!1 ellOl'll10l1 .... !llllOllllt of Iahor is ill\·oh· d evc)l' r y "'<11' ill the 
. .. 
extenninatiou of \VGc:lcl-. l\ot unlv Hre these \Vecd trouble tlllH) 
• 
Lo cultivated agricultural <'l'OJY' but tl1cy are ti·onhl< unH in 
n1eado\vs and pasture~. 'f'hc <'fll'll field.., and cultivated <·rnps 
gPnernlly lllll.St be kept elenn if a crop is tu be prodtte<~d. Of 
course, the fanner \V01dd \Vctnt, to till his oil \Vltctl)('l)• \\T<"l<:lds 
occurred or not ... \soil tltn1 i '"' nnt, cultivatec! \VOnld 110t produec 
a rc1nunerative crop. J3ut the weeds ha\ e co1uc to sta,\ nud 
tltP far1uer 11111. t till the ..,oil to l ... Pcp the:- \Vceds in ubjcetinn. I t. 
is therefore in1portant, tltuL ever,\ fnl'1uer ..,honlc.l kno\V "'O ilH~­
thillg of the best lltcthod.s of c.xtenHillnting these \\1 CCds and 
thus 111akc it p(issible t<J produc·e larg<:~ l· and better crops. 
• 
• 
• 
• 
/ 
Fig. 1 CI<A I! <;RAs. (/'aniru"' sam,uinate), an annual \\ eed . Agrost. U S Dept. of A~rieulhJre). 
Figure:!. BUR 0< lC K (.tlrclium /,uppa), a l>iennial weed. nath·e (Charlotte M. King) . ( Dn tsJOn of 
of Europe. ( 
. 0 of j\ fSIO 
f EurOPe 
{ 
• 
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An nrua l 1 Vel: d ~ -'I'It c eed. of a unn a l \Vecd "' e1111 inn f in Lhe 
.. priug produce fio\\rors and ecld t.he :auH~ "Ca "' on and ttai~ rul~ 
thoir (:"Xi&{.< nee. Eo.xLa.il (~ 'l laria. viridt<;), raoy\\"'< ~I ( I udno,,a 
trifida), "'lllart"TCO(l ( J.Jolygrnuan l'eun5yluwnicurn) are illu-f,rn-
fion . '1 h c proclnc·o an :lhund~Ul('O of e d. 'I he aununl <'ln "'s 
va1·i gt·cat]y; orne of t.he aunual"' appruaeh tl1o bic nuinl , and 
a1·e kno\Vll a"' \\finter nnnuaL. • ~c .. ds of th -e gern1inate i11 fh 
fa11 produce a g< d gro\\rth ~,f radieal lea.v , Iiv tln·ough tlH 
\\rintPr, nnd, if the. c asou lu1ppeus to be a fav rah] c HP nta.v 
gro\v during rnild \veafltet ; ,ll the ap1 at·ance of \V'Hrtll " r':\nfht r 
in th :sJ riug, the..'-P plant;- gro\\1 ntpidl.r, :sOHlO flo\\rc .. t· and pro-
dueo ' (-led, and thell die. Priekly lcttuuo, qnilTel-tail oTns:s, all 
1110 .. t noxiou \\"eed ' hclong to tbe cia :s of \\rint4: r :lllJJll:ds. r}'Jtp 
auuual~ diffnr in regard to tilH~it· pc~rtinaeit). ~hopbcrd'~ ptu·~c" 
i. Gas ily aubdtt<•cl; crah gTa:-... i!S Hot, so ca il.v dc::>froy<'ld ~in·< if 
ftjkp · J'OOt, .. o eu~i]y at, the node "' · foxfaih:, Hl'C ea~i) r "' llhducd il."i ,, . 
ind],·iduab, lntf, tlte ehi .. f difli<'ulty i tJu1t tlte~c~ pla11t · ~<~ d o 
::tblJHdnnt lv that tJt :} :s<. il ·ontains lllVl'iad~ of 5<1ed, a Jat·o·e lltllnher 
• • 
of \V)Jir1t arc r< ady to takf thu plac•p of tlto~c· tlutt, ltavc:.. 1 t;)<•n 
df\ t J'OY( cl. ~ oJllC of the. o \\riutc .. t·~ <IHllnals liko the. priekly I(~tr 
hic·c, \V]H) ll c·ut. otf ahovo tho tll·fa ·c of the o'rnuud, Plld up a 
lluuJl,c t' 1f bJ·all<'hes · t h(1~ • flo\\'(,1' iu a. h n·t t,itHP and w'lH.lt'<' 
tiHJ'< " ' H:' cndv a si11~dc ~lo·k hc .. fot·c tlH~t·c 111av llo\\r h( a dozen. 
• • • 
l1ir>IIJIUJl J\ 'eerl'>. - 'llH!:sc arc 11of, c·ou. picuoll.':) in c·ot·td1<-1d. for 
tJJC.l J'PH .. ou that the you11g plaHts at·o d< t.royeu in enltn at ion. 
Hi( nnial plant produec ottl,\ vcgc-t alive c t·gans th<> fi1·sL s n~oll; 
in Jllall,\ uf 1ltc·~e a ro <}Lfo of IPa\ C'~ ~pn~ads o\er tltP gruutt<l; 
the· sc)c•o11d ._. ea~ {Jll a fto\\rer. fetn ia tbro\\rll np. 1'his hPn1·..., flo\\tl'S 
und ec d~ ... \ san illu~t.I·atiCJll bull t.ltisL]c (('niru'> htllleo!a/11,). 
"fllllc:\ in, hurd()c:.k par"" llip nnd eHlToL are ot,h r illust.I·al,inn:,. 
'I'ltc bi<>nuial \\r 'Pcl:-; arc eon ~ pieuons cxalltple· ... i11 field ~ that 
aJ'c~ pocn·ly plo\VC<l. 'J'h 'Se Hl'f} likcl,Y· to crop out in fields \\rhc t·c 
the\ plan i ndoptclfl f.o run fltrough \\rith the enltivator. Bienuial 
\\"cods \ViJl not appear \Vltc.re tbe gTolutd i:s propcl'l\ plo\\Pd. 
X< \7 Clrthelc: "' t h e-,~ \Veeds 1nay appenr on the borders of fh<:\ fi~ld 
nnd in fe11ce corners. \Vo havo hct·o a 111ost co11spicnous 0"\:anlp/o 
in t Ito bull thistle. 
J>erennial ll"eeds.--1'hc~0 \VCc<ls livP for a considorablP. iitnP.. 
'I'hP ph1nL p1·oclnrPs nndc-1·ground stc.nl .o:>. These s0ud np stal k~ 
nnd in turn proclne~ flo\\'Pl'. and <'('cl. \'' hen eut, ti P\\' flo\\PI'-
iug .:fe ~tts are produced. 'l'lt o \V(•C'd-:> of this el!1 "' <'Hllllof be 
r 1n v l b. r • i 1 n 1 1 
an illu t1·ntion f 
ez>i ll1J1) n1i1k\V 1 
3oo 
ut in()' ff th l JH b 1 " tJ1 
t.l1i cla 111 rni ug 1 r 
( l clezJia · co1·nuti) an 1 hor· 
• 
Tound. 
( 1 on z olv1tl'!t. 
n ttl ( nol,cl-
I,. igur ·a. C \N \ D \ TB ISTLE ( Onic•us m'Vt'nssi>, on(" ot the perennial weeds. (Photo by Charl(ltte M h.lllg>. 
IIUJJI ( 1tu·olllu)n.'-d') tlla\ he. cited. 'l'hp \\tf'd f 1hi "' lln c"O d not 
< 
depettd l'ot· thPtl' <·xistenC'c on ~< < d prodtt ·ti ... ,tl, n i evid u •ed 
by tho hol' •t·adi :"h, \\rhich hn <')nntitlll fld tt }l'upa!.!,:tlt in thi~ 
<·onll1rv \Vitltoul s ds. th(r \VP{•ds of thi ·la;:, nr lnro·el r 
. .. 
extend< d by lit<: it· l"<H>t. pr )p~tonl ,iuu. ·1 nd ( d n a o· ner<d thino·. 
tnatt\ of' ll1< 1nos t. t l'nuhle~o111 \\TCPd of tJ1i ·In s are not ~t 
• 
'C'<'d prod ll<'t i v . 
WEEDS OF SPECIAL' CROPS 
~ .. 
'I'ho W0('ds found in eoru field s attllllalh t•usl, th fnt'1ncr of 
I en\ a lllHll) lhon 'ctlld. of d( liar . 'J'o elPtt ll lltP iiPld of \Y(eda 
• rc~qnil·<·s <'olls lnnl, <·nt·o fru111 the. lintb t•ot"ll i put, in t,ill it, 1~ 
(C! 
'11 
let 
1e 
~ 
gr~ 
thl 
h 
ud ~ 
tal ~eed · 
• 
3or 
• 
Figure 4. ROOTSTOCK OF l\IARSII Si\IAR1 \VEED (Polygw ·twi .J.11Ultltw bergii (Charlotte .M. Kmg). 
"laid by." Much "\vill depend on the condition the crop \Vas 
left in the previous seasou. I :f the field was kept clea11 1nuch 
less labor "\vould be involved than \Vh0ro 'veeds were allowed to 
grow. Much will depend also on the weeds th~t are allowed to 
grow unchecked in the fence corners or along the roadsides. ]for th~e are the source of spreading the \Veeds. lean culture 
sho\vs thrift and success as a fartner. Of the weeds found iu 
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C' rn fi, I d n u a rc 111 or i n11 rt n n t lh n 1 
to aJTHil"< fhr'n1 in n. ati faet<. r. 111Hilll 
of tJu sf:dt. \\1 \\'lll ) ~gin fhPrt fo1• 
\V ( c 1 ~. 
.. 
( th r . 
· uif< I 
"ith tln 
• 
lifh ult 
{ ti 11 
• 1 nn 
N < I tl I I b H N N I'" 'I 
- ( ( 'IJ p 1 11 l l ul n lu I . 
/Jest·r·iptiou. 'I hi ~Tn ... -lik 1 lnnt gro\\ fr 111 < IH to t" 
rnul a h a )f f, t lt igh ha ~ trian 1da 1· 1 111 h a f. at tlt ba 
whP11 v 1111'>'' lal <'r tiH I nv , tm-minat tl U m . 'I h pik . :--
('Oll~i~t () f llllllH I'Oth • pi k( I~ . 'l h( h 3\ f l'l lH t\\ h to 
1bi1·tv Jlc>\\r< t·~ . \vlticl1 HI'< light ch0 tn11t n· l"H\\ eoloi"< d. 1 h 
:-wa !1 ~ of 1111 ::; pi k1 !1 I a t•e t·oug·h margi liP I · n<'h Ill ( < < I ) louo r 
than bt·nnd. 
Th i:s !'~' 1'1'1111 i a I w1 1 I'< ad xt n i' 1.' h.' it un d l'h r nmd 
uul.- likP luhPJ' ', a hnwu in th1 fio·nt·p, I t i ·lo d. 1·dat I t 
t h soullu m 1111 t. gTa. · ( ( '.IJZJeru · rot u 11 d 11 . L) 1111 d in th< not· I h 
1 nlin l,v n plac1 it. ll!n·iug· tJ1 p:1 t rainy 11 m it \\a in 
<'v icl1 Ill'<• 1 v1 •·v wlu 1'1 in tho ,fate ' I h fal'll1( I' had 1111 I'( diili-• 
<·ul t .'T i 11 1•. ·t 1 1'111 i ua t i 111.,:· I hi" W'l Pd th nn :lll.) o tho· t IH p hln t 
that, tlu y !Jaclt,, ,!J al with. ']hey, lim\ i h 1 atl'IH' t f !hi· "'I'll s-
1 i I· pi a 11 t 1'"111 d I u oh.-1 I'\ t>d i 11 pa "i ng :llo ng fa 1'111 , a loU I!.' ra i 1-
ro ad ,; iII a II ~( l'l i 1111 "r II)( "I at ( t h :II t hI' \\' I' i I ( I' I i si I d. In I II w"n 
( 'y fH' I'll\ 1 .v ule 11 f u' h 1 I 11 ill' 1111 i 'T ··~ally d i,.t ri bnl ,., I. It h a b n 
ob 1'1'\(•d and lltlll d in Iowa liS r. llow,.:, In pn11 I'I'JI't II((•) hy 
sprc·nJH·ns in flu · l'ollPgJ' he•·bari11111 aud in pari h:J"<'d on not 
fUJ'IIi ;,lu•d Ill!' h\ IL I. ( ' ratl y, of \nn lroug ), \Ia; <'.IJPt!l 
I'SIIIfeufll' L .. l'IISnJop"lilan; in \orth A111 •·i,·a I'anging· f1· m 
' <'1\ Bn111 ~ \\ u·k It I•' l"rida a11d wp,f In ( 'a lifornia nul 'I (,XlJ • 
l n\IH, <'<' nlnd, ~nutluJ·n and <·asl11'n P• •·tj, 11 nf th, :Lat ·I "n 
('ttl and \uu , , 1 ~,' !1, ll iklll·ot+; ~la•·. hallt JWn 1 ~9 1 t \\'lll't · • 
Fa,\<•tte •·••nntv, l tW: :, I• i11k; ( linton ,. Jnnly, I , !lti l' ann
11 
]· 
( 'la,\ ton ('1111111 \' I ~ !l.i, Fit zpat l'it·k. ::-,, ol t :tlld ~ l n:-c·atiJu <'Oilll-
tiPs wlu•I'I' it LS qnit P fl'< qn<·nt. in t•n lt i\'a l1 d laud, ll:tl'lh, an] 
.Milh r II is 111o m alnmdaut, in low uronnd · · < ·1 ciallv con
1111 11 ah<mt. ( ' linton, llP;; ~loin P,. , .\nws and ~Ii snn t·i \'nil~ •. ] rof. 
11 ('lli',Y tl r I h l' I IIi VOl" i I y () f \\ i cou si II' "<0 nl(• ·' l'a I' :Jg·n.' Ill ad j 11-
q ll i riPs i 11 n·ga rd I o \ll'l'd ~ i 11 t.h a I, st a I<'. '1'!11 s w1 <'d \\•H::; sent 
to him f n•qnc·ul l,l This SPdg i · 1nvs t. t.l'lln h IP,t>m j 
11 
ea t·l , 
spring. Tlu fiP!d ,., \1 h1 1·' it i, l'Oilll!Ion lun 1 a VI llnw lor. 
Tlli s spdg·p is l'<'plat· •d in th e S<Jillh b. · th< s,;nth 1'11 !Ill( g·ra,.;; 
( ( 'IJlH' "" , of 1111 tlu') wIt i •·It d ot•;; 11 of. o<'<'lll' in t I 11 • 1 n 1 P. Onr 
] r· · i <'» I"' 11111 f P a t.J·onl•l 1 "'"I 110. H,; tl H' ""Ill .I It' I'll II II f o·
1
·n . 
.. h ( ~~. 
, 
i 
ult 
u 
ng 
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}Jt 
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11-
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' 
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Fi~urc 5. O RTHf.,R\ '\fUT- C;J'(ASS (Cyperus f'Rcule11lus) A ,·e.r • co m mon 
'\\ e ed tn low ~round!:! (Charlotte M . J'i ug). 
f!J:rier1nirrwiio1L ' hi "' d can onl~ 1 t rn1inat d bJ th r-
Hgh culti,:aron. ] tull~ing th ha.tT(n\ ~' r ~1 fi~ld ''h n rn 
i.. 1'oung· \\TJ ll not xt nn1nat th " L ] he h tt 1 off h nl. 
s] ;. ut again gh ing ri man, m r tlanl . 1 unui1~g. th 
cn]ti,rator throuoh h fi ld i 111 r ff~ i' <\ lut 11 t ufhr1 nt. 
Ju ba] £ lcl it "illl at u h bo . 
• 
WEEDS OF THE GRA S FAMILY 
\~ e l~ f thi fan1il.' 111ake th~ir a11 ·u·a11 ,trl, in tlH 
. on n . ] ·inll.' th fc .·tail an 1 eral gTa . 11 forn1 r 
ap1 P~u·i11g liC'nrl . ., n arl.v a l11 Torth rn nni gra . 1 h .. ' a1· 
!Jl'c)(]nc d coutjrlllOll 1" during· th .~ea on. 1 he .. Olntn· 1 lnnt of 
tho fit t r p nr< g n rnll. f l r· .. 1, 1 f{ 11o" b. an h r 
erop f plan r 11 ·l1 a, \\17 •· n t 1-illP ~ l. th fir t ·nltiv·ati n. 
11 \V n1 1111 r f i h ra fatnil) aT ·on 1 icn 11 at non ()1 i 1 
''re d of o1·n fi~ld . 'I'h 111 t c 11 picuou \\ d < f th i fatnil . ., 
ar f.!J"P. n 1! .:·tni1. l ttle gTa 1 ig on gr'a ( elaria 1 iridi ). 
f .xtail or pio n g-ra s (~ eta1 .. ia qlauca). bri fl. fo.·iail (• efa1 .. i.a 
ve,·liciUaf.o). cral g•·a '1· fing r gTn (Pa'nicu1n anquinalc) 
:nH1 barn.r~u·d gn1 (l'anic?l?n cru -qalli) andbnr ( rnchru 
tribuloides) dr• 1 ~ d •· nin1bl \ ill ( 11 uhlen7Jer,qia .. I e.rica1u1 
and J.l1.. glon1arala) f ick1 grn ( Parnictwn ca1)illa1·c) tillJ- g·rns 
( JiJ ra qrosl i 111 o j o ~·~ 79. /l'rwnl.-- i i, n n cl liJ. 1 'Ur~h i i). 
()f the e gn1 es 1,he f xl ai I n1· ( h 111 ri 11 lliTi ng 
in every pnt•f, of llte late. Barny:n·d o•t·a c ·ur in 1 'V wr nn l ~. r' ' . • . h M 
I he fi 11 g r gT H ~ 1 111 o fJ n h 1111 d n n t 111 i h c o u t h c.. t· n n n d n ,... rn 
portions f tl~e • tnt<'. b 111 i u~ mor fr qw n t. ' I he lr 1 d 
g· t·a~~c an~ wJd< I.'T <·ni 1:! n d tim ng·hou th tnt 1 inll. • th 
f CXJCa n d ,., p · d gt·n . 'I h H nd bur j C llllllOil JJ 1 v in ::-aJHh 
soil or flood p1nin of 0111 of onr trerun . · 
l<' X'l'Al L. ( elnl"ia glaqtca, Heaum.) 
. De~lrtpf.ion '\ n m·(>:<•l, nnnnnl )110 I lwo and on<>-half f I. ~ llg'h, flal. IPav~-.,, hri ll) <·yl i n(lt·iea 1 pil P, fm111 , no to t hrP ' 
;nclws }~ng. Tho lu ads am loud! 1· n ntl 1 h 1 wi t.lp t.a wn, ' c>l-
o w Uw 111 a 11 cPd of f,h i p cie· n re con pi , 11 ~ 11 h · r -~· 
slnated. :;nd aJ· on .il,' di t in~·ui-1H d fro111 the ne. t. spt 'H- he· 
enn o of I Is Ia ~·ger , Ill< aHd b.' i I en-s !':{ t·i a 1 ion. ' l'h i 1 l'l' i< ' 
al o coru lli) 111 n·r·ti n f"t lls · j't I 1 1· 1 ·1 
b ' ( ,\ 1" lHl'\7 '"'( l llCl QC(l ll}O' ( 1{ '-'.t 1 abundantly. 
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Fi~IHC 0. YELL<> \V FOXTAIL (Setaria (ll(utca). (Dh·i:;ion Agro:;t. U. S. Dept, 
of Agnc ulture). 
1Jisi1"ib,ll.iou. · 1ai11 ~. 011ne ·iicuf 1c \V 1'ork, t Florida· 
~ , 
\labnuJn rr(xa , 1\rkau n - Iexic.o, i< lorndo, Io,va 1inu ... ota 
I i rn.JJ·i 1\1'" Bbra.ska. the IJa kot a , \V i'-Jc• ll '"" i 11. \ P\\r Bruu \Vick, 
to • a kafc·lJ i\Van, 1he ]> rwky 1\I oullfains ctnd Pacific con t. 
'rl1L · 1 cc•Jf\ i. \videly di f,l'ihuf('d iu nll p:n·t '"" of this sfnf<; 
i u f,t·nd 1 H·ed J '· r tho enrly t Ll ors. ] t is <·u nuuon 110 t, only i 11 I h o 
PHSf( I'll . (:If< aucl Lhc Ii si '"' ippi valle·.\ hu~ ·~d so in the Chdf 1'<)-
gioH, I ~ocky 1nountaius HJJd '1ulifuruia. GettCl'<tll,} a troubleson1e 
\\r( nd . 
/)(SC.It:ption. 1\.n erect annual frorn one to three feet high, 
• 
3o6 
I nv t ur to t" ] v in ·h l no- "Tj th rou ·h n1aJ· in o-r 1n • h 
}IJOJ"(, )" ) s"' ' JJl] Ull ~ t r]j ndrica1 '""1 ik fr ]}1 Jl to fi\T inch 
1 c u o· c r v n in c n1 iA ·. ri tl f " " 1n u · h l n r J1 a 1 
t h I ik <.~ 1 t • . 1 · i k h~ on t"r l f th f an i n rh 1 n g t h ell aff 
( • ncl an l tJnt·d ··1 u n1 ) a l ng a th n1inu t chnff ( f urth 
glun1 ) th ]a r b i ng d tt d a11d triat . iug] hea 
Figure 7 GRRE"\ FO I AIL (Sttaria 1 iritlis). (DiYision of \ grost. U.S. D •pt. of Agricultnre.) 
Jn·orhH·P an Ollot·ntolls IIIIHthPr of d ·. Tit • seeds app('lH 
I o hm <' consi dora blc ' 1 I a It I·' 'HIt n ,1 ted grouud is lluckly 
c. cled, hence it. is ahnosf, 11111 us ·ible to r Iuove t,be \veed. \Vhen 
fields aro SO\vn to onts thia pla11t, uon1cs up in tJ1 fn 11 and In to 
surnn1er, seeding tho soil. 
n~,~tnbulion. ]1 rom .r:r ova ~lOLia to Maino, ( w york, on-
11 "l<·ticut 
\ lab:uua 
l>akota~ 
fo.xtctil j 
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\ < \\r .J < r~c ,v. I )js(,t'i<·t 'f { nlttntbia, nuth to I1"lori<la; 
(A 'I' xn~ aud 1\[~.xi(', llort~h fo lJ L:th, Jnln•·:ulo, tlhP 
nnd < a~f\vard. al...:o J\Iallitnha and ~ 1 a~knt<·hP\\rHn. Orce11 
{t naii,·<: of huro1 ~ and is ,·pry COllllllOll thrnuohont 
. b 
th< ~tat< nf lo\\ra,. l11 t•odu<' d 1 ' ' tlu < <n·lv ; ttler "' nnd fnnn 
tiH ll<'C1 )Ja . sp1'01ad i • • 
\\r}l 1' • 
n H I. 'I" L"i' Ji < > .\ I \ I L.- Lorio 1 erlicillala: Heauv.) 
• /J r .. cri1dion. ...\u HlltJUal fr, 111 '11c::• I, hvo and n half fee t 
l1igh ,,rit h ] a:vcs ft·oul t,\\~"() t, (}\Ten in<·h ,... lnn!!:, ..., )llHnv:hat nnr· 
....... 
l'O\\rc J' t.ltau tlH pn ·< cliug fr 111 ntH"\- fottrlh to on<>-hnlf in<·h \Viele, 
slJ<-'afh , "' lrt ,olh, I'otto·h·on tlrc~ u1·a1'g'in .... nncl \Piin "', "' pikP <~ylindri­
<'al. ft·, n1 011:. in<·h t.o f, ttr and nn<•-hal r lo Hvo inehcs lonn-, cntn-
po~< cl c2f ~hoi·f, <·ylindri ·al <"ltt f< 1'."' , hri . tlc' ~ ltort, n 11tt,le longer 
th:tu fh . pike. 'I,he hris tl< :s . hol'f<lJ', ~ing·lc < r in pair ~ barbed 
do\\rJl\\T'ard. rl'lH:'\ f.l cl ... arP suwll. gTe< ni b, one-eighth of a 
liilU long-, lltinut()l,v ·roo;::s- t t·iatc d :tnd 'vt•iJtkl< d. 
lJ i,sf.rib "t iou. I~ I'Olll :\ <. w· E ng-1 and, \ c \V .T cr ~.v. 1 o y· i rgi n i a, 
J\lal>:tlllH, 'I'c xa". _ fc.xic·o, to fi ... ·oun, 111inni , In" a and 
N(:'l>t·a~lot, \ova SC'ot,ia to X<'\V. Bt·ttll :' \V'iek and (}utnrin. 
Hl'is1ly foxtail l1a ~ h~<'( ttl< quit<~ f,J'otthlc}sotno in sou10 of the 
:-::onf1JPI'll ~fafPS nl --o ahund:tut in '""' outlt<"l'll l r)\\'Cl. In tlH, c·otll'::iP 
of titnP tb spc)c·ie ,v·i11 uo clrnthiJ h(' ·quit n~ t~ronb10"30ll1C a~ 
(]H:\ ot,bcr (,\\ro "'pceies. I I, i Hllt~h tnore casil.v dissetninat(l'd hy 
nnirunls hc•c·att:''<11 of the clo\\·11\\rctt·clh hnrhcd bri tic . . 
• 
/~,, fr)J JJIIIIfllion o/ J1,o J/ai!s - rl'h ~ fo'\tnil nrc Hllll11Hls and 
hen<•< If1 ought1 (o b au CH ,V lllHf.{CJ" to clP"\tl'O,\ thcnl. rrhe.y pro-
d tH'P :t n ennnll()ll '"" arnonnt of . e .. d. 1\I 1 CL l\L IJununi~ c t,irna t d 
thnt n £J:ood -..J/Pd plant, of 1'r/a, ia l'll Hll~ l1::Hl 2,:100 to f>,OOO sc ;)<L 
and 1 1tlru I(J g!a11rn 1,000 fK> ;)~000 in each case; thi i "' tho 
prog "'11,\"' of a si uglo c d. 
\Vl1 oro f"ltese gra '"' C "' arc sn nlnuulant the ground brron1c~ 
thi('klv <·ovorpc}. The s~<'d ell o t• Lain~ it"i v1fnlitv for a consider-
• • 
ahln lc uoth of t,iu1c. })I". Bral of t11P 1fichigan J\ gricnlt.ural 
(iollc•o·;hns found that 1hc RPc<l rot.ainq its vitnlit·v fot· a ron-
'"" ·' 
sidernhlo lc;np:th of t,i,lnc. In si"< yaars 21 seeds out of 50 grr-
Pt oc Soc of Prom A~rl. Sci G · 11 In the autumn of 1879 Dr 
Deal placed the seeds of a number of weeds in pint bottles, leaving 
them uncorked in the sandy soil After the lapse of five years twenty-
six per cent germinated in 1884, and 42 per cent in 1885. 
... 
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Figure 8. <iH itEN F L .. TAIL (Stlarla iri£lis). (J1 r m spccamen m the herbarium, Iowa t.atc College) . 
Figure 9. BRISTLY FOX'rA I L (Setaria m:nic.-Ulata) (From Jll1>c·iml~ns in the herbarium, Iowa State Collt•gl·.) 
• 
• 
•• 
• 
• • • 
Figure 10. PJC d~ON <7 HA "" ( ~taria glauta). (From ~pccimcns in hcrbar-
itnn, Iowa tate Coli •ge.) 
I 
Figure 13 
Figur<• 12 
I 
I 
Figure 11 Figure 1·! Figure 15 
I 1 "Sc<!ds'' of (Setaria (Jlauca). 12-"Scccb" of Green Foxtail <Set{[J ia oiridiR) 
13 "c:;, C' cls'' of Bri:stly }i oxtail { .. etaria ff.J'lit·illala). 1•1- Crab Gra~~ (Pa nh-um 
Rrtnyulnrth). • 15-"Seecl:-;" of l iO.};t.a il (Seta!'ia glaucrr). 
• 3 I 0 
tninat<~d. 'I l1< ~<Pel >fall tltn:' JH eil':-; ar< 11111 ·hIll( r< f< unciou 
\ v It p )) v c >llll ~· t h (1 11 w lu 11 0 I d ( 1'. r [' lu !.!'I' C) 1111 d i . ( •I) v ( J'( d . I ) t h i c k I y 
1 h a 1, 1 'uly filliP • f II u pI a 111 • :m d 1 · t,n ; yod. ( ov 1·i II!! 11 J " r j t.h _ 
::oil i~ ')ff <'liv ~a~ \\11 II a~ ( xp "'in r t.h I' t~ tiO t.h un . 
. 
II) . 
• E' -\ 
E 
C"') 
b 
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Jqgnre 16. S.MOOTli CI·L\ B GRASS (Panicum glabJtun) (Dh 1~1on of Agrost., U. S Dept of Agriculture). 
Fl I QEJ~ GI~1\SS. -( l)an icunt sanguinale_, L.) 
A n1ueh hrane.hP<l, }pafv annnn.l one- to t.hrc fc L high, sprcad-
iug on the gronnd, "rit~h Ol~<'e t , -:, tnooth sprcachng euhns, frcqncnt-
ly rooting at the lo\Y r joint ·. J oints sn1ooth, 1J1ongh 1nor fre-
quently bearded" i th defkxr I hairs. heaths loobo, generally pi~ 
• 
• 
I 
3 I l 
lo;::e hait·,v c·iliat ou the' marg·iu:s, with a momhrauac·c•o11:s ligHle. 
Lc <1\'P~ two tu fo11r iuc·lu':- long· \\'i th rough llt:ll'l!.'ill ;, , oc'<'lhioually 
pilo at, tJte ha ... P. } ' lc)\ve rs pt·odncPcl iu dio·itate pike"' h "\nee t,ho 
COllllllOll ll<llll e finger grns~. Spik< 1Pt . 1< ~ ... tlu.lll ()}l(~Pig·hth of (\)) 
ineh long in pair , one 11< arly SP ~ il< th f' c the-r \Vith n -talk. }:ach 
fio,vet· (•ons i tin>' of t~"ro s terile ghunes (ehaff) and tl1P flo\\rer 
Jn·, p r. 'lite fir t. bra ·t, \Tcrv -- uudl tl1e econd about onc-ha If 
• 
10 hvo- thit·d ~ <1 ~ long· :l .S tb P. 3pikc lPI, u~ ually h~liry on the 1uargin. 
'I'lu· 1hird u:lHntc· -..ouie\\rha t, longPr tlian tho f, urth \vhic·h i:- fi,-c 
llervPd aud u~ually silk,Y-vill( n~ a1( ng the Tnarg-inal llCl 'V<'::. 
Fom·t It •d 11111 -uwot h au d Hell to. T Ito f I'll it is min u t , pi t.t < d 
· ~ : nd <'l'o~~ Stl·iated, }io·bt, . fl':t\V C'olcll' e-xc·c·pt. \\· hct·P llH· !::' tPl'ilP 
gluu1e :'l re tnaiu nt,ta('hecl. 'I'hPS< arP gl':l,\ ju <'olor and tninutPh 
hai rv . 
• 
f), : .. :frdnt!toll. - Fron1 ~ .,.P\\' Ene:land, \p"r .l er~c>y, ( \ ,nllP<'Ii (·ut, 
:\farylaud, Xorth C'aroliua 1\c·u l · Oltio. 3ontlt to I• lorida, 
\\ c sf, lo ~I i 'Sonri 'r<'xas ancl 1\J . \cw]..._, nionutniu l'(giou, 
I\ anSH..:-- , ~c·h1·a "' ka, tbc I>akot 'JC''n tn, Icnvn \\ i::,c-on "' in, 
I lli:~n i s , AI issouri. 
I!.}. ·/ ( I Ill 11/fd I OJI. 1'1ti !?.TH 
' than llH,) foxt·aib bc<'au:·e it, l"t..,u ' 
11c·b Hlnl'P <liffi<'nlt to r~nlo\ () 
h. l'c•n clilv at t h("'- ioi11ts. 'fhor-
• • I 
nugh <'l1lt,ivatioll \Villl'Plnovc\ tlH~ \\rpc•cl. I )o uot nllo\\~ it to go tn 
Peel. It is coutnlOll in th e bnttou1s al ong our ~tn ·au1 s , and is 
Oc·ea!jiouaJly 1rnnhle~o111 e in c·orn fic~Jd ~ . rJ'hi -; ""P()C'i<'-; i'-', ho\\ 
(
1
\ PI', llllJ::-i t, ('Olh}>iC'llOll S in }a\\~ 11 ." . 
I L \ R ~ Y .A R D G I~ ... \ R R. - ( I> a 11 ' r· 11 n 1 r· 1 us 9 all i J IJ. ) 
This gras~ is nhunclnHt~ in Jrnv fic,ld ~ and fn•quently <'nn ~Ps 
~on1e fUlnovalH'<' in sneh sitnntinu., . 
• 
f) Pscrtpllotl. -1\ c·r,nr~P a-...c·< ' ll<ling·, lc•nfv :lnnnnl nne to fi\·0 
f<>nt. high ,, .. ith ,,,.ide leAn\ P~ , spikP c>11P to t.hrr-(l inC'ho~ long, 
r r(J\\ cl<'d in a clen.·e pnni<'lP. ( 1nhns fr<'qn onth· hrnnebt\d n<>nr 
th(l base ~heaths l ao~<', . 111noth or sonH·Iitnc>~ hi .:;picl. Lra\'t>-; 
broad and flat, .... ix i11 ·Jtp-, to n foot, or U1o1·p Jon2,·. ~-.. Illooth or 
ronghc11 cd, Hl a rgi 11 rough cued, -..pi kel('LS dc\nsr·l.v an cl i rr<>g1t1 a rly 
~rrnv·clccl in .sc·\~Pral rrnvs al(nlg ott<' ..:; id <- of fh P ~pike-lik<> h1·H11C'hP ~ 
of t.hc pani<'lC'. Rpik~le-t" ou e nnd o11c· hnlf litH'S lottg", ont0r 
ghnnn or h1·aet fron1 onp-font,l h to on e half the lr11gth of t.hp 
spikelc)ts. RPeond and thi1·d glutnPs sntooth, pube·. c011t or hispid 
aJo11g Lho nerves. Tho fourth ghnllP Slllooth, U\\rnJe~s or ;;hort 
a\vu poinwd. 
!J udrihulion. - }\faitH~, Xcw· ,f <' l' '-'<'Y to Florida; " .. P~ L Lo 
GPoro·ia ~\ lah~uun 'J' r-xn .:; ~ JlOt·tlt to rl'PllllP~'3PC , Illi u()is, ~I i-;-
' ' souri, ''' i scon~iu, ~ebruska 1\:ut sa~ to th \ Ro('ky n1onutain 
• 
• 
• 
• 
• 
b 
F1gure 17 B.\HN) AHI> bH \ SS (l'anicum uus-galli>. (Divtston o f _\ g rost l S 
Dept of Agril ulture> 
region, l\1exico, ( Ctandalnjnrn ~ aud Pncifie ( 1oast,); ~o' n ~ cotia 
to N e\V B11111. \Viele 
J1J.~le 1 ;ninal~o Jt. -'r •h n·onglt ·nltivntion and, prc\r nt. the f or-
lnat.ion of seeds. 
11.A.RTWJ~EI). -(J>olygonunl! Pennsylvanlc tun~ I.~.) 
Th(ll Slnart\VPPcls arc~ Pxt re1ncly eo1nn1ou in corn fi elds. They 
arc 1nostly annuals, 0110 spec·ies is a perennial. 
J)escription.- 1\ n nunnal; one lo hvu fP<:t high, \Vith lnnceo-
lt!io l~ave . 1'he brnnehes b0lcnv the flo\v e-rs arc bP..,0t \Vith unin-
erous sta lkccl g 1 a 11 d~ ; Hc)\\'f' r p, \V hi ti. h or ro"~ eolorc-<1 ; .5t <llneug, 
si~ to eight, st~yle hvo elefl; the frni~t is au aelH·ninu1, popularly 
• 
( 
~alled tlte ... eAtL 0110 nnd tbt·< e-f( nt·lb line'"" lono·. It. i flattened, 
bt·o\Vll. ltiniug. part (If flte c·:tlyx retnniuillg' att:H·1H~cl tn thc ha "'B. 
( ornfields nrc Sollt<""f inu ~ <'nVfl}'(\d \vifh it, thouglt, \VlH'll enlti-
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Figure 18. BJ. . .\RT'5 I· \~E OR Ph'\ '\S\ LVAXIA S.M.\RT\VEED cPolyqn"m 
!)flnn.sy/, unh:11111). (Photo ln \V Newell) 
Yat.ion is thorough, tlus \\reed need occc.u,ion li ttlc alarnL 1\ 
(•lo-,c ly related species, 1). Ia palJuf olnun L. Yar. ~nca) JU.l{ U))l, l rat-
SOli, i 1nuch taller, hns lo11ger spike-., a11d s1nallcr flo,vc)n~, nnd i~ 
wi1t,hout the glands. ' l'hi s species is c:ounnon in lo·w g·rounds, 
f'~pt>eia ll,Y so 111 northern I O\\r~l. 
E rlerJninafion.- ( 1lonll e.ultn1·c nucl prc\reut the fo11unt io11 of 
seeds. · 
• 
• 
• 
I I 
Figure 1 o 
F'igure 20 
• 
l I 
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Figure 22 
F igure 2 1 
1 H- "!::'><. e<b" o f S rnartwced ( Polyyonum l 1nlllS!fl1'lmicmn ). l h lrlott e"" 1\1 h.mt! . 
20- Flo\\ cr of \Ltrsh S m art weed. 2 1-~ced an d fl ower o f \1 trsh. ,:Sruurt\\ ccd. 
( Polyffoum Jl ali/,. nbrtuil). 22- S m a rt weed Hower ami !:ieed (Pol! l 111 mcarnatzmo. 
1\I 1\l{ .. 1 li .. ' ~I .. \1{'1'\rEEI .-( J>olyyon tun Jll uhlenbergii , l.J.) 
.l\far"h nlart.\vcccl i .. r \.f l'C lll<'l,\ e< llllllon in ]o,v g t·( nnd , e pe·-
eiall." in old lal-.P h ~ds and pond..... 'l'hc· -.,e potuls, \Vhr-u drninPll 
and plnutpd to eorn g r ow up \vith thi~ " .. eec1. 
!Jescl'lpl iun. - I t is fro111 <>llf' to thr00" fpot high, " ·ith lotH?: 
nndPrg ronncl, bro\\' llish-hlnek t·hi .zollH 1 ~ ; tlo\\ .. 0 1"'-', hri g-h t. 1·u~p ('o lnr, 
in long spikP~, OllP lo thrPe in<·h0s lo11g, SPP<l s hln<'ki '-'b. 
rJ'Jtis " "PPd .hns fl'Pf}ll P lllly hPf' ll l'PePiYe·d h\ ll ~ for idPuti fie a-
f,ion, ' "ith thP f-,tatr u1enL thnt it. "as diftienlt to r ~tno\ <'. It i-:; 
eouunon fro1u ~ 0\V J1:ng land aero::, thP eont.ineut. I 11 fi cld:s o11ee 
thoroughly UraillPcl and en}{j\·a f<,.d, thi .. SllHll't\\ fl('\d i~ ll t• t H 
s rious en ~nl~ to co111 enlt.n1·e. 'l'hP follo,Yillg is a '"' Hlltpl of tho 
lllllll crnus l et t0r~ r c<'c iv(•d in rPp:nr<l •to the \\ e\d. 
:1fr. Jan1es }"'. F:gau of 1\ uduhon Io,vn end: ~pceinH\11 nud 
\\rt•i I ('8 as follo\VS : 
Find enclosPd a bunch of roots which grow on my fann They 
grow in patches an<l are fron1 four to ten feet long In plowing 
1 hem it is like plowing hazel brush. I would like to know how 
to geL rid of 1 hem. The tops die down in winter They grow 
on high level Janel. Can you tell n1e what they are called. They 
grow in blue grass so<l and al so in the hard road. They do not 
hot her corn a g reat <leal hut they sn1other oats and other sn1all ' g ra in out 
E .. rlrrtn inal ion. r ~n · "'h SlllUl'l\Yccd 0 1' tan \\'C d H" it is ::sOlll 1 -
• 
• 
I 
• 
• 
• 
• 
• 
• 
Fig ure 23 MARS H SMART \\ EED ( PoiiJ'fOrwm llu!tlenbtryti>, common 1r. lo \\ g rou nd. 
t i1nes called is a persi~ten t perennial n11 cl incp the- "r-rcl grn\\"'5 
i11 \\ et plaee is p a1t ienlarl.\ difticnl t, to cl stroy . 'I'he be ·t, 
lll P ( ho(l of t reating i t i 3 by t horungh en I ti\·a tion C.)\. poqi ng a 11 
th<., root tocks to the sun and then l'~Inoving t,hc .) onng plants 
a~ rapidly as they rnake their npp<)ar anee. 
MARSI-I EI.JDER. - ( Tun .ran/lz iij'oi laJ 7 ul/. ) • 
T ho lnar-;h elder is recognized n"> n. \VP01< l of eonsid r-1·ahle inl-
portance in the c·o111 fie ld s of lhc~ \ VP"' f0 1·n part of th sl.n l fl I t 
i '.:) also a \Veed of eo1n1non o<· 'HlTPH<'P in r-bi'!a.;;kn , part" nf 
• 
• 
3rG 
1\ an a~ n11d < 1 ]orad . In 0:1 t J"ll ] O\Vfl it j ·hi ~fl c >nfin ] to 
the t·aill'o:tc] c rtd :ntkll1(')nt nnd tc duor:rHrd . • 
• lJescl'iption. An ~ntnu:d 0 11 to eight f I ] ig-Jt ·t0n1 fn~-
quelttl~ :r p11be~ 'Cllt 1\Tlt ll ~"01]1}0' a}] {be~) a.V(?::; OPJ J{p rho1ltbir 
ovat , or the 1 \VP.""t, he:u· t- hn1 1 doubly ~ JTa te or cut-t otJ1cd) 
c.:rl -c·urPl, r] b d. '1 b 11] p~r ~u1·fa c Jninnt ly eal1·ou en11e·-
• 
Figutc 2•!. ~I \I{SII ELI>EH (/u ·''fllttldZlnlia). (Charlnttl \I 1\.ang-). 
c•c·tdl beuc•ath, <~}>P<'inll,\ \\ ltc:u .' 1>1111p:. J>pt io]("l Jt·( qtt •ul h ciliHI<"' 
nl, it :; upp 1.r Pnd. Flo\vct·s IH>nH:\ in .~pikP lik( elusl< 1" fol'llllll!! 
n ('rnnponud pnni ·]p II c~ads "' tn~dl, <·I·nw·d<")d; ()nt< t· ht·:tt·f..., nf 
tho in\oluere hrondh ovntP !!_'l'(\Pni ·h; inltc·t· lll<''lltht·:nt:H'( lll~ ~ 
. ' 
ad1rnc,; g-lahrnte. Tlw; plant, i al i'o knnwu ht tauieally aB 
('IJf'laf'ha f Jut tXJnlhttjolla, ]t'r 
l Jk!rtlntlloii. - In Grny\ .. S.' noptieal }'l1)1·a it s di trilution is 
g·i, Pll as n.lhn inl g'l'(IUlld or nlnuo· "'t.re anl ... , S,1-.;knt<·1H \V: 111 ::1:,1 
XPln·a"kH to .Xrw .Jic:xieo, l Ttnh aud Idnhn. Fn·~t eollPetPd ll\ 
:\nUnll. fn \Vnt-.,on t': (Jonlt<~r\ edition of ({rn\ ·~ \I n11ll~d it ~ • 
• distribution i ~ gi\rn H,b no1·tln\est \\7isco11s in to ~ I innc1 .'l>l.~l, :tnd 
I\ a nsa~ \Vest\\r<trd. J\ Iarsh clldPr \\'21'> or.e:inally 11nti' r ft·nnt l;nl'f1t -\Vr~1 \\isron~in to N"(·" ~fP:-..ico, n · F'cndler eollcelcd it in l11r 
, 
Inttcr place ns Parl.\ as 1 ~ 1.>, hut, siueo .the eultn atiou ()f ll1tP 
prni1·ie"' it hn hceoHt0 ntnc·l1 1nore entlllllolt. It, \Vcts lllldCinht( •IJh· 
---
Gra} s Synoptical Ji"lora 1: 2•1G. 
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~onfin d to alluvial soil "', nud fro1u thence. preatlt noighbo,.ing 
ru·ea ... , e-- pecially near barn<:> au d lteglP('t eel ·1 u i I d i 11g.... Iu reo·a rd 
to th di tributiou (J oll\\Tin .J l <'~l dlnu sav ... : "\llnne .. ota V'all v 
.., .,. . 
t.hrot~ghout, e"" peoially outh centnd aud outlnv~ t, clis tri('t .. ~, 
1 ad ides, banks and w·a "' te places.' ft Inu -- t indeed have orit6-
nally been quite local in lllHJl_Y plac ~ in this reo·i, 11. It is 
only recent1: that thi \Ve...ed ha" a.tt,raeted attont ion. 'l h~ \VP< d 
lva X(ln 
Frgure 25. Dtstrilmtion of \l .m,h Elder. (loa xant/difolia). 
bas been kno\vn in soutlnvec;tcrn finnec;ota, ncar 1At -,rPscPnt, 
sinec 1 1, \Vhcrc- it1 occurred as an introclne cl planL alo11g tlto 
crnbunkn1ent~ of tho road . Htraug-c to H\ thi~ \\('Pel did 11ot. 
• 
occur on the en t side of the ~11 sis ippi riYcr n late a~ 1 n7 nt 
that poiut. 'l'lu':> " reed ha~ not, hen\ e'er, prca<l \ Cl) exten~i \Ply 
in central Io\va. I ts appearauee at tluut point \\onl<l iudientn 
that the plant \Vas not nati' e but introduced. 
1n 1 9 and 1 90, Lhis \Veed \Vas gro\ving in eonsiclerablc 
quantity in a fe,\r place3 in the city of Boone, l o\va. The 'veed 
has n1ade little J)l·ogre~s east of Boone. In 1901 the- \Yced \vas 
obscr\ eel in Cerro Gordo, l,.. o.ssuth and Ennnc-t conn tie..... J. ( ,. 
Arthur \vrite~ that he ob-,erved it in 'harles City, }'loyd cvnnty, 
in 1 71. This count) joins Cterro Gordo on the east. 
1'hc \vriter observed it last fall here and there in ( 1erro Gordo 
c·ounrt.Y but not abundant. 1u Lltr \Ve . ..,teru part. of th0' state this 
\Vcc<l i:s PXtretnel,\ co1ntnon a..; iu \\rood~bury, 1-Iarri on, J\fonona 
and .Frru1o11t. c<ntut.ie-,. I t occupi ·not. onl) thr- \aeant lots hnt 
j~ fnuuc) ill tho ~fJ'( < t~ and in('' l'll fip)d~. rro the• \\"'L"f, of ll~ lrl 
\c bn1 ka it. hrc•n11u ::-; iu<•J't asin!!·Jv :tbundnnt. and in tlH itTi!!_·:ttf\d 
' . ' li1 ld of jl(•l'lion.,; o f(', j, r·ado it, i fl'! <]IH' Iltl.Y ni!!hl fl'< I hi~dr. It i .~ <'• IIIIIIOIJ i 11 tl u H1 d 11 i "' r· va II<'.' of t h< nort lr and otht r pa rl 
of .1\IinllC"'Ofa and I><tkora. and i a liHY''t no·gT<.~s ivc \\' d n 
'-
• 
• 
• 
• 
1• igun• ~6 ~I A HS l I hLI>hH (/til .l'llnfliit(o/i((), (From spcumcn!" in the hc·rbariurn, I o\\ .1 ~t<1t e College). 
l1plt<un, Bollc·y, ( 1 l'Hlldn11, nnd Bn ~h indiente. · 
Its Iowa drs tnbntwn is ind rcatcd by the accompanymg map 
]~' r/erJJuJutlt on. - ~ l nr"'h <'ldP t' j ~ nn annnnl and hen<'< thornu!.?;h 
<'ll]li\·atJiOll fot· n "' i11g le "' <~HSil ll \\111 do··dl·o.' it. pro\ idPd it is unt 
a I lo\\ <·d to fonn '-~<'<·d ;..; . 
~ 1{T N Ii'L()\V}.J1~. 
()f 1ho n1any nnnunl '' PPd"' o<·<·urrng in this ..,t nt :-. no11 e aro 
tn.ot·e' 1roub1Psnlno in "<'~t< ' l'll lo\va, esppc·inlly iu tht" nlhn ia.l 
Arthur (Contributions to Ji"lora of Iowa A catalogue of the phaeno-
gan1ous plants. 18. Appendix to Ji"lora of Iowa, 1876. 40). Charles 
Cil y (Arthur, history of Floy d county) Boone (Pam m el, r eport Com. 
On State Flora Proc. Iowa Aca<l . Sci 1: 17) Boone, 1890 (Pan1mel) 
K0okul{, 1890 (Rolfs ) . Boone, l8D1 (Pan1me1). Woodbine, 1 94 (Panl-
mPl) Vale, 1894 ( Pamn1e]) . Mason City, 1894 (Pamn1el) Missouri 
Valley, 1891 (PamnH?l) Turin 18!>1 (Pammel) Onawa, 1894 (Pannnel) 
Carroll . 18~11 (Pamn1el) Charles City, 1 76 (Arthur) Humboldt (F. L . IIarv~y ) Kossuth count)- ( Parnmel) Entn1et county (Cratty and Patn-
m el) . See Pammel Proc. Iowa Aca<l Sci 2 104 
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• 
• 
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• 
• 
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Figure 27 Figure :w 
ltgure 27. :\1.\XI\IILI \l\'-.., ~t .:\I•LO\\ I•.R (!ldwnl/ut8 ,Jfu.tlllllfioni). (Brit -
ton.& BrU\\ll} rigUrl .lX \h .• ulo\\ 'illntlO\\(>f, (lll'lianf/ffa;yrn8~Uii'/Jtflf{('). I·i~ur· 
29 ~ced of .:\la\.lntilian's ...,nntiow ·r, (lblicwfhrl~> Jfa.rimiliani). Figur~ 30. ~ecd 
o f L.1rg-c .\nnu.tl Suntl<)\\ cr, ( lit lianfhllt~ rllllt.lf"~). 
&oil of the }.!Iisso uri ri \ er t h a 11 th · uo111111oll "'u u tlo \\ l'l' ( II e luuL 
I h us annuus~ L.) 
D escriptlon. I'hC' b lltdlo\\<'1' i~ a tall, rough, HllllllHl, "'i~ tn 
right fpet high, lPH\('~ thn'P ribhPd ovntP or thP lo\\'P l' C'()nlate 
scrrato; large hea<l · '' ilh .YPllow ray flo\V8rs, di:::d\. 1lo\\r('l'S hro\\"11-
i ·h. 
Disl1·ibzdion . ] 'his pPeie:-, oe ·nr"' in nlhn·ial grontul"' fro1n 
~ a katche\v·an iO 'f eXHS, \\ (' t. (O ( \difornia aud _jlP:\.lCO. rJ'hi ~ 
plant 'va~ nati,·c o11ly in th0 've- tcrn portion of thP :st,alc nlong 
the loP bluff ancl nlhn inl hoLtollh of the- 1fis~onl'i. huL o\\ iug 
to enltiYation aucl railroad trnfii<' this \\Peel hn"i S ]H'PH<l to ntan~ 
oth0r ':>Pct ion of the tat·P. I t. i"> likt~\\Ti~P found in lllHll\ othPr 
• ~tat~~ of th0 ::Jii i~ ·ip~>·i vallP,\. It i-, 1nor0 ahn11dnnt. on t,ho plains 
of .... Pbra ka, J{ansas, to 'fc'xa, and beeau~t~ of it'"' grPnt nhnud-
anre in J{ansa that state has he011 called th0 '' nnilo\VPl' Stnt<'." 
A related spec·ies, 1.ho 1/elianlltus petiolaris, is s1nn l1t1 r, fro111 
a foot to three fr L high, ]o\\·Pt hranehes 'vith sntnPwhnt hi ~picl 
stmn leave~ one to thrc0 i1l('he-; lo11g, fro1n oblong to ovate lanC'PO-
late ,entirely or ~puring1) denticulate. 1'h0 lo\\·pr l<'C:l\ P$ arc 
abruptly contracted into a long slender p tiolc; the involuoral 
• 
3 .... o 
lt·n<"lf la11ct lnt or hi t1n· lnnc lnfe ,vjfh neut or 11111 ·t·onnt~ 
t,il. Jil1."ret· half an in·h 1· ntcre in dian1 t 'lhi ~un­
{l ''rer di:fl' r front 1h 1 r cedi ncr in th cha1·ac r of th 1 iol 
.2. 
5 
Figure 31. PH \IRII• "-,( '\ l LO\\ I H clleli(!ntlw~petiolari~) . (Hrjtton "\Brown). 
1( igurc 3'Z. C 0 \I \IO'\ ~l '\ FI < )\\ J1 ~ llelzanflws twnuus(. (Bntton " Brown). 
\Vhich is contracted lono· and slender, th bends ar:\ also 1nallor. 
Dzsirlbul1on. It is found fron1 ~"1a katchc,vnn t< \\Tiscon~1n, 
l n\\H, rebra 1\.a, to ]'e\.as and \Vc t to .... l.ri7onn a11d Oreo·ou. On 
the plains of ('iolorado, 'veste111 Tcbra ka, and 1\all ~ a"" it i"" 1noro 
eonanon than tlte }l'Ceediuo· spc 'IC. lt hn "" h"\ n 11nturnliz< d 
in astern Io" a e p cialh on In ·atinc I lnnd 'vher · ib ''a nn-
dnnbtedl, introdneecl \\r1th . to ·k cnr. It occnr'"' al o alo11o· the 
• 
railroad Clubauknteut for ~P\ rrnluules. 
The n1eado\\T or 53\\ tooLh cl sunflo,Yer (II elian/.h "" rJro ·( £ ,._ 
'tatus_, .1.lfartens) is cornn1ou throughout the t~atc nntl \\lule at 
tri'nr it is trouble 0111~ iu eo111 fields and lo,v grouud · in cor11 
fields i,t occurs usn all\ in tJh ':>\Vn lc,c; "'here there is cou idcl'~a.hle f 
111oist.nre. I-I ere it is sontctJi1ne~ difficult to relllO\ r nnti] tho 
soils arc- "'ell clrnincd. 'I'ho n1cndo'v snnflo\\'01' is frequent, in 
f CJ'\.\·"'a in COin fields; i {i H }so OCC'Ur3 in 111ea dO\VS. 
Desc1·iption.- .l\.. tall, gl n brous perennial si '\ Lo ion feet, high, 
be a ring n u1nerous shorL ped une led hen ds. The lo\\ cr sl 111 lea v·c<) 
eight to ten inches loug and p0tiole fron1 one to t'vo inchc'"' long. 
Leaves opposite or altcruate 'vith a lender petioln, oblo11g, lance-
Plant World. 2 181 Contributions Bot. Dept. 14. 
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Fhrnrc 33. i\1 \\.1 :\I I L I \ \. "" SU~FL< )\\ 1 l{ (lltli"nllws N rt.Giunlitmi). 
(li'rom :;pccimens in hLrl.trium~ I o ' t S tatt· Colh..~ L 1 
Fi~tm:; 34 . C0 \1 \10"'\ SC \. J• LO\\ ER ( lleltantlws wuu11ts). (F rom ~pcci­
men:; in h erbarium, I O\\ a ")t.ttc CollegL). 
, 
I 
ola tt . actuni nat \Vi th sharp teeth or th e upper rne rely den tic u-
htt< • 111 \Vhu ea lt·; ll ;:, al )\T<:, \Yhitiah ll~l n\v. II< <td ( flow· r~ ) 
half an inch high \\rith ell c1 y ll• \\'f rn. ' ... ab •ut au inch l• ng-, 
brad - f th<~ itnr lucr '""h:nd 1·. 
!J i ·lrib1d'ion . onu11un "rl~t, of the \ 11 ~dlalliP~ ft· 111 ()hio t 
'-' 
Fig:lls(.. an. l\1 h \DO\\ St N 11 LO\\ hR. ( lltliantllllS fJI'OSSe-sel I attns). (From 
spettnH.·n~ lll lh t lH rl> lnum l o" 1 St.ttc CollLgc. · 
\Viseou: iu \Iinnesotn 1 nkoln, ·outh to l\lus"'onri nnd 'l\"~H". 
l'uzzliug forn1. have b 11 d~e.t·ib d n"' llC'\\ "'1 ·ies o ·eluTing in 
( 1olornclo HlHl \Vvontiug. 
' . lleluuzlhus J.llaxint iluiJll, 'cluacl, ..., t 111 bcnbrous nnd hi pid, 
Iron1 t\VO to L\\'Clve fe thigh, the lntt er h<'ight b ing· ohtnined in 
nlluvial bottonlS. l JP H\'"C"' n-..nnll,'\ nltornat thicl~, b •on1ing 
rigid, scabrous above\ hni1) hPn0nth, lnnecolnl<\ nnlTo\viup: n.t. 
both uds lH_:~.arl.) S<}..."'~il<\ lout ire ly or paringl,' clcntienlnte. 
II ads (fio,vcrs) large, half an in<'h lo tln·p~ fnnrth ~ of a11 inch 
high, ~hort, peduncle lcrntinating the . intplc ~ t 111 and Inter np-
pct-u·jug in Lltc H'\.il or thr.lo\V0l' 10HV0~ . hn·nlnerc'~ ('OllSis ting· of 
rigid hraet 'i about on 1nch nncl a half Ion!!,·. J{n.' flo\\Cr~ golden 
) ello\\r, cli:;k flo,vers bro\\ 11i ·h, flowpri11g in late ' llllllllPr and 
earl' nntunu1. 
t 
Dzstrtbu!IOJl. -}~1o tll ''c tern \Yi-,coll in, finn sota and a" 
kaLchc\van through north rn and "~t ~rn Io" n to ]'c:x.a . Thi 
3pecies is ' ery con1n1on fron1 Ji: unnct to 'i ~u-roll counties, south -
- ----............ 
-
• 
' 
323 
\\ ard nloH!!_' the ) 1 lS::-nuri ri vf' l". It i.s lP~. ah1111daut r~a~t nf 
}:llllll<'t c·ountv, hut, ll<"\?< rtltPI< ~:-- i: f'"und lt('l'<} nud tlt en ' . 
• ]~1.l'l(JJ/lllllllion . r}'hp Hllllllcd S}l<<'i<' ~hou}d lH" frent<'d Cl:-- a}} 
othPr clllllllal - ana, prt~vc ntiug thP fnt'tllation uf e<)d and tlt<n·ou~lt 
• 
• 
, 
F igure 36 SA \YTOOT H ':>UN } LO\\ hH , (lhllanflws gro"',.;e-.w r,•al,,...,), 
eu lti,·atinn. 'I'ltc pPrenninl p · ·i f' .. lH'<'<l ditfPrt'n tJ t.r f<l lflltf.'ll l. 
G<·HPrallv thuroug·h unlt ivctl inn \v iii l'P lllOV< tho \V< <'cl~. I t is 
. ~ 
<'P·rtain that ·nl tivnti llg tlH ,\(1\lllg' plant::; follo\\ed h.' tht·pp, or 
four ot1h •r ~i1nila r treatutont ~ \\ill retuo\ t' the \\ • )<] 111 a siuo·le 
s 1 chOl l. 
~I an.' inquiries ha\'<' <'OlllP t<J tlH· \\ l'i tc r \vith r C'f<' t <'ll<'P to the 
(\lnada thi. tle. The \vecd It a " hPcu cl r~eribccl in for lllQl' h11llc-
Lin of the E:\.pc.rin1nnt Rtntio11. 'l'hr fignr ,., ncro111pnn.\ing thig 
paper illu-,t rate~ the clifter<'ll ' (~ \,('( \\ 0Pll uhc Canada thist lc nncl 
th ~other allied spceies. 'J'h <'111 f po111ts of difference bet\\ cen 
• 
J 
• 
1
annda thi tl~ and o1JH~r H11i~d ... 1 eeie" are the-~: The head 
is Slna]}e r t1H iuvo}n•t• ot• Ill lifi(:l c} have~ "" lliTOli Jl(}iue: tJ1 
~o-ca11Pd flow( r ae JH t pin"r but ~n1ooth. ' I h I. ave n1·~ lance 
sha p ld, ... co~--i I :t11d d pl, 1 di vid d f h l b and nuu·g:i ns of tho 
leaf hav ::-piny tt eth. 'I h Iicnver, ar dio leious. rJ hi .3 " , d i;:, 
Figure 37 C \NAD \ TII ISTLE. ( rnicu8 arvtnsi.<~). The flufly h eads csho\\ the height of plant. (Pho to b} L . H . Pammcl). 
particularly trou blesotne to the f n r1ncr been u"'o it, prod nee the 
underground stcnts, tJ1e o-cnlled root e\ ('1'.' oue of \vhich "hen 
severed fro1n the plnut de\Telops into a tlust.le, if the cond1t1ons 
for growth are pre en t. 
• 
• 
3..,,.. 
-"'' 
Figure 38. C \::\ .\DA Til I I LE. 1 C uitJ,,s ru •r, mds). ( From :, JH.' <'imen~ in 
the herbarium. I em a State College ) 
lJ esc1·i plt on.- tnotth pcrt'llni n l, sprcnd i ug by erce pi 11p; root-
stocks, one to three feet hio·h, corymbosely branched rut uhc Lop; 
. teu1 stnooth ·lPa\ c ~ lanccolate ~cs~ ile, nucl d lcpl.} pinnat,ifid lobes 
and 1nargin c-. of leaf \Vith piny iccth; hca(l- - Inall, thr o-fourths 
to an inch hio·h, braet · appr "'-cd, the out "r wit.h a broad bnsc, 
• 
1 
Figure 30. The Achene~ of HULL T fl I ~TLh. (Charlo tte ~I Kmg) . Ftgure 40. 
Achene of C \N AD\ TIIIST Lh, Charlotte ~r Kmg ) 
inner naTTO\V, all with an acnL~, never spiny Lip, soillC\vhnl nrneh-
noid flowers purple, dioecious, in staminate plant flowers ex-
serted with abo1~ive pistils, in pistillate less so, scarcely exceed-
ing the bracts, long stan1ens \Yith aborti,·e anthers, tube of the 
corolla six hnes long, anther tops acute, hlaments minutely pube-
• 
• 
• 
"'<'Pllt, yn\111!..?. a<·lH·uittnt pulx·~<·cnt, all ,f tlu lt·i ~ tl<" ,f tlu:\ 1 apJ11S 
phtlllO '(. 
f),,drilndiou. 'I'l u ( anada thi~tl ~ i~ .f< ,llttcl in \\rn;:-.t~ pbtco ... ~s 
front \< \\·founcllctnd, .\nva ~<-·•>tin Yat·iou · 1 rc ,· iu· ~.s c f ( u-
t:n·io, tn \( \\ York, \~Il"!!,'llliH . .s lltll\V ~t to jli s( uri and 1\ ln~a ...... 
C n l o r a cl n t < ~ I c u t a tu L \\ j cl <) 1 Y ;:-.<·a t t e r c~ d n 11 d f o 11 n d i n 1 .... o 1 H t P d 
• 
pat<'lH .... in l n\VH. 'I lu distt·ibutic >H f the Canada tlti-...tlc iu tho 
~ tnt is slt(I\Vll b.'· tlu cl<'('' ,lll}>Hl1Yillg lllHp, La ... d in p:lrt 011 
- I f'<·i111< ns n c·c i\·< cll~Y tit<:\ departtuPnt nnd pc t·~cHHtl c·h~Pr\·atioll~ . 
Jfr. Ih~\v<~y ::-ay:: • ~,d t ill!.!' tlti ~tl < plants f'\?< ry "?<~ck or t\\'O 
duriug ~ll<'<'< ,-:;s i\' (lo grc)\ving: <\n~on~ in pa~t1n·p~ \\·bt"l'P ~l H ep 
lul\P H<'('P · to th< ttl \ls\lalh <1<\Strov · tlH tn." II< ~,1\..., fnrfltpt· 
• • 
that, H( 'anada thi~tlP root. \viii live fnt· tbt·< c ?c·:n·s c 1' l( >ll!.!'P t' in 
• 
porou · ~o il s undc:\r ~ tnl\\? :s taek "' or piles o f tanhnrk, tllltl tht'Y 
urn lik<'l.' to <'l'('PP out and ~<) 11<1 np :--hoot~ ... 
Jt) t l (' r 111 "'a l ion.- j L 111.v p \n p 1 o e) a i 111 t It at Can n cl a t l11-... t 1 r
S ( Pd..... rl'ht i . not, !!_'PllPl'Hl for th e ~hlt P nf lo\V:l. HPJ'C'aH'rl 
r~Hlltinntion s 1>.\ thP \Vrit r dnring: thP pa t f< \\",V< :11';:-. in tnnny ,,_ 
tioth of tl)( ~t at e\ lun·t' -..b o\\Tll tltat <)<'d ordiunt·ih· nn-:t. 11o t pro-
• dlH'Pd, llfi\VC VP-1'. Cl fc \V .V(l.C\1'..., cl!.!,'t: t ll< \Vl'itPl' t·c~c ·t ivPd '}Y'CiHlPll .-. 
front nort1H' l'll Io\\1 Cl in \dti<·h \\.< 11 de V<)lopc c1 :::- <)c'\cl ~ \V<'l'Cl fnntH cl 
I~: ~atnination . nf ( 1 alladn thi .... tlP~ i11 Lct( 't•o::,:s0., ( 'ltien!.!o, St 
'-c 
Lnui .... , F'orl (\,}lin~ and ntlH'r point .... in th< \\'<'~1 fntlPd to .'ltn\\' 
f'CC"< l. In ~lih\nukc· c-, \Vi~eo u""ill tbP plnnt sc<dc·d :dn11ulantl.' 
'rhP onh IHPtbod < f lrPHtllH' llt i s to c·n t do\\11 nnd n tllO\P all tliP 
• 
" " i' . . '1 1 l I . l f' 1 1 root .; n~ nr H ~ 11 IS po'-~ .... 1 > p to< o so. f < cHl P n\quent .' :\11< 
thorongh1.' tlH' \\<<•d l'Hll b(' lT' llll\<'<1. If Lh<\ pat<·h i ~ a . tnall 
OllP, ent tiug ofl' th<• pn1 t ns .... oon <h tht>.\ ••PI Par nl)ll\ <: 'thea groutttl 
f,Q\'Prctl tinH~ during the• .... c•n .... on \\ill ePl'tainl.' d('s tro,\ i t. In 
larg< pat ·h<' plow th " ground, hntTo\\ nud l'<'lll<>\ e thP thi .... t lt', 
cith ·r hunt thP lllHtPrial or put iutn <·outpo:s t hPaps. T'hi .... .... hould 
bn dou fh P or ...,j:'\. t.i111t's during the -.l'H.::,on n · o Tnsion tua\ r e-
• I;_; t quu·p, 
'rhc• follo,Ying lllPtltod \\·n .... clc .... erilH <l in ntH' of th<:' fonllPl' hnl-
let.ins of thP E\.pPriutPnt Stntion: P ee<:~ut ly s('\'P ral r<'pnrts ha\·p 
a ppca.red on I he. <'lH•tnieal clc~strne1 iou of '' <\Pds. 'l'h P ..::n hsl a ncr 
used fo1· thi s pnrposp nrc lnto\\'11 as hPrbi('idPs, HtHl nn the eollege 
grounds the follo\ving preparntious \\' <'L'C nsPd: 
( 
1 
a r bo lie n e i d . . . . . . . . . . . . . . 1 part. 
__ u_. S. Dept. of Ag r1. Dewey Div of Bot. Circ. 27:11. 
Ann Rcr>t Vt Agrl EAD Sta 12. 182 
Ann Re p Vt Agrl EAp Sta 12 247 
--
Pammel, Bull. Ia. Exp. Sta 61 , 145 .. 1 , l 
• 
\Yater . . . . . . . . . . ......... 4 1)n rt "' . 
• 
'rlu3 solut,ion \\a" agitated to have• n goocl tui~ture. It. \\H~ 
fouud to h<· \c-r.' <-' .. SPllt.inl tn k<Pp thP :t<·id ancl \\H1Pr thnronghl,\ 
ag-itare d in onlc•r to g·e•t, Hll <'\ e·n dis t,rihution. ..\t fir:t nn 
ordiuat·y garde-n s pt·inklc~r \Va.s use d. ..\11 of thr: plttnt~ \V< r e 
sprinklc:.d. 'I hi \Va found to he cxpetl!"ivc>, nor did it kill ltH 1'<' 
thau the top of th~ plant. Lat <=\1". nt, tht s ug~·p..._fiou nf Prof. 
Noble. n "nudlutc<·hani<'' ~ oil e·an \Vas u .... ed. It \Va~ found that 
\Vlu n• thP ::>tP.lll' \VPl'P toue·h< d w·ith the !"Olution the l'110L ...... ttH'k ... 
\VCl'< killecl fro1u n fP\V to tr:n inc·hes h< lo\\7 tho g·r nnul, hut 
• bc~lo"7 tlli. poiut, they ~pr<ntt<~ cl ag-nin in :otttP ea~P~. (~ Pll<'l'ally. 
h~,\VPV< r, t~lH•.v di<l not. prout. n.g'ain. \~7 l1<•ro thPn· nrc 111atl.\ plnnt 
thi ' llH~t hod i ~ V< ry lahnrion <tnd c·, ,:l f h . 
• 
\rc , tbPr~fore, triP(l tltc s pud lll<'l ltod. ' l'hP pnf<·h of thi .s tl(':"' 
\VH. iu a blue gra~ · }a,vn. 'I'hcl. thi ~ tl<'s e()ntiunPd tn apprnr. 
IHI'f.!.'< Jy b<'<·au:c tlH~ g-round \vns thid ... l.\ c·o\PrPd \\'ith plnnt-.; au<l 
llu · v 'v o 1' c• 1 H t. a h' a \ ., < 1 < • t e c t c• < 1. E a t I v i 11 , J 1111 P t h <' " h i ~I <' p a I c h 
• • • 
\VH "' plo\vPd a11cl a" ~oo 11 n th<' :vollll!!.' tlti~ tlP~ app<).nnd thP <·nr-
l>olie ac:.id ~olution \\'H " a,ppliPd \Vith th<- lll<'<·haui<·'..._ ni l ea n. 'TIH' 
dt·y \VC:lHtll<' l" hPlpc•d to l'PlnnvP thP thi · tlr·~. ~lr. Eld <~r "a·'" in 
l'ega rd to t h ~ t hi "' t h;, in t l1 <' .' a t•d adjoin i 11 g- t,b at of P 1't1 f. \ o b 1 <', 
' •'I'hc tl1i::stlc!" in ,jlr. (}ra\ '..._ \ard \VPl'<\ allc>\\·Pcl t( breont<' 1\\·c-hp 
• • 
iueh0s high \\'hen thC'y \\'<'1'0 c·ut \\ ith a ~e.\ tlH'. 'l'hc llllllll>< r of 
slJ()Of \Vhielt 'HJ>p~arcd \Y i tlhi n t\\o \\'C<'l..." \Va.., lllHl'\Plous. ' I'h <' 
.. olutiun '''as HJ,pliPcl \\'it.h the sa 1ne PH'<·c·t. n nhn\'(\ 'l'hrP<' or 
pos. ibly four appliention~ ll ~lud1.' eJc•arPd a giYf"ll pnl<'h. .\ n 
ex~nn inafion of th0 g 'l'OlllHl in Hc·pfc•JnhPt' sbo\\rPd nul.\ a f'P \\' 
tlJist ,lc~s reinaini11g, a11<l t.h<''-~<' hncl 1><'<'11 ltiddc•Jt by thP gr~tss in 
1 1 . , ' sue 1 n 111HlllH)l• ab to e~eapc < Pf<'<'f tntt. 
Prof. X"ohlP \\'ho ha..., k<'pt c·]o"o \Valeh of thP tlti-..tlc~ infnrn1s 
nt that. hP hn~ foun<l hu t fP\\" thi :-; S<"n~nn and thp-..p \\'Prr <·\Pt·-
Jook ~<1 ill the gra~s adjoining thP plot. ( .:u ,J lllH' ~:>th thr' \\ titc't' 
\V~llt. o\,.Cl' thP pateh 'vhi<'h i ~ 11o\\' -.;o\\'11 \\ ith ont~ and \\' Hs nhlr~ to 
sc• hut n inglc· Canada tbi-..tlc ~ so \\0. lllHY ('Olteludc that thi s <'" 
e I • .... 
}>Pl'llllfllt \\'a..; a s lH'('C:i!-'1, ancl that anyone \\'ho de...,ir<:~"' to ha\·p thP 
anada thi~tl<: rc-n1ovccl tH ll do '-'O i11 thi~ \\'<l\. • 
• 
l\s to cxpensP " 'P nsrd t\\'O gallons of c·t'tHlo enrho]i<' nei d, nnd 
tltr 1nhor antount<:cl to thirty ho11rs at f-iftf'C'll c·c·nls pQr hcntr, and 
the pl()\\' i 11 g t.o sev0111 ty-fi \'(1 ecl1lf s .. 
\Y<' tuny ennelnde> fro1u this <'Xp0rinl<-nt thnt Canncln tlti s tl<'s 
·au hP clc,~tro.\cld hy lllPlhoclie l.<"lllo\' Hl <,f tlH' plant -.; aud c· nt<l <: 
earbolie acid. 
• 
• 
• 
• 
• 
• 
' 
• 
.. 
• 
•• 
' 
• 
~ 
• 
• 
• 
• 
• 
• 
• 
Ftgure 11. CJHE.\TER R .-\G\\ Eb.D, (Ambro:>ia f11tldu.), along a country road. (Photo. 
by \V. Nev. ell) 
• 
• 
TliE R1\ ' 'V I~ED~ ". 
'rhe rag·,veed ... are tno';tly an11ual , ernn c up in cn rl,y sprino-, 
tnako a rapid · gro\vth, fl<nv r in .. \ ugust, nud .. 1 ~pt Au her, and 
produce an enormou~ qnantit,.) of d. Thc. 7 nro readd,\ de-
stroyed, but the s<:ed undoubtedly retain- it-- vitnlit,y for otne 
Figure 42. C1REATER H. AC,\\ Ji..EI>, (.Aml11·ositt t.,•iJlfla). ( Bntton \.\:.Brown) . 
. 
time. I retnetu ber \Veil on lll \ r (\ 1 hc·r, s fn l•tn i 11 'v i'")('O llSi 11 Lh a{,, 
• 
although the riC'h oi 1 had bccu i 11 1ll<>H d o\\r for o1ne t.i tne rag-
\Veed \Vould appear iu sou1o plnc·c~.:=; \VlH·n SO\Vn \\ ith ''rhea!.. 'l'he 
seeds ''ere to son1e extc~u t ca rricd b; lllH~ d rifling sno\\ 111 win t cr 
other~ perhaps retaini11o· Utcir vitaltt,v. l11 driviug thr(lugh the 
country or riding in cars nu1.h iug is 111orc n11sigh t l.v t ban thi::; 
rag,vcecl, \Vhieh is allo,vcd to grow' O\TPr.' \vhcre. Xothiug is dono 
to eheck its gro\vth. J n sou1c cnse-- cuouo h is cnt, off to allow 
vehicles to pass \Vith case, hut alo11g the feuces thi.s 111ight) \rt~c~d 
g1 O\Vs se\'"en or eight feet high. 
Desc1·ipl ~on.-.i i1nbrosia I riftda, I..~ . is a tou t scabrous, his pill 
or nearly glabrous aunna1, three to t\ve-lve feet high. Leave::; 
all opposite aud petioled, three llc~r,'ed, dec-ply three to fh·c- lobed, 
the lobes are ovate lanceolatc and 5ert a t e , the upper leaf son1c-
times ovat e and undivided, fl o wers n1onoecious, stan1inate borne 
in spikes surrounded b.) the larger bract-like leav·es. 'rhc in-
-
• 
• 
• 
33 ) 
V« luc·re is t tll·binnt< to I , ... ( id~ fiv< t -<:\en 1·ihl d, bArd·, d, Poach 
l'ih bP:trill!!.' n tul)f' t'e)p tu~:tt· tiH ::-llllltllif · tlu invnlll<'l"< < nelo::--ino· 
' 
il ~ i ll e.l <" o j ) Y St < d . 
• 
]Jt .. Jrilut!ion. 'I lu !!.1'< at< 1' l"H!,!' \\r<'< cl i~ cli .... tt·ilult I fro 111 C~ue-, 
lH ,. t• I~ loridn tllt'nll!dt"ttt tlH \ t Hlltit· rt t!.i,>n Lo 'I , ... xn .. eoutllltlll 
" thr• lH.!.·hout tlu .1\ l i.:--.:;i ....... i} pi vall<y \\y< ~t to< u1ot·nd, and \ n·th-
• 
\V ( - t, I 1 T 1 t () 1' \l' • 
• 
])t w ,·i.pliuo.- .. t lllb,·o .... ·i(l fu ·lenti,·iaefolia. IJ. i n put·<~rlll< ut or 
hir:sut<~ anttu:d, l•ntnelu d. tlllP t.o thn< f, t t hig·h · IP:tVt .... tltiu~ 
J 
4 
1• igurc ~ta 
• 
" 
Fig-ure !4 
I 
Fig ure -!5 
Figure 43. S \ 1 \ LLI• H H.\ < 1\\' I• FD. ( lml1 mJa a,.,,,,listttt'{olia). (Britton ~\: 
Hro\\n. ) I~tgurc ll. bHJ• \ 'J I ~ H R \(j\\ hl~D r.AmiJ,•o c·iu t, ·Oida). l •igure !5 
Sl\L\LL H \(jWhEI>, ( J IJIIJJtJ~ta aJft-JJIIs.WtJOiia) 
once to h\·ic·c· pi11nnt,ifi<l ~ ·fbP npp<>r h"nYr ..... nrc nll crunt0., thP lo\\rr, 
u-..unlly oppo~ Jf<·, pnlP ut· <'Hll<'~ c· Pnt hc'lHHth. Flo\\('1 ..._ llloll<H'-
eion;-,, thn s tn.lltinnfP al>n\'P nnd thr pi~tillnfp in t.lH• 1<)\\'Pr n'\:il~ 
of the lPa\ P-.;. ' I'h P fC'rl il<' h<·nds Hl'C' oho\ oid or g loho-='<'. Hhort 
l><·akPcl. Four to si\. spitlf'cl. 
f)islrthulion. - .\ tronhl<·snnlC' \\'rrd in nll p<ll ts of thP stnlr. 
I ntrodn<'Pcl f t'<>Jll EuropP. I t" di ~ tt i hut.iou i11 :\ort lt ~ \ uJrt·i en 
is frcnn ~n\' H Nec. tin (() Fln t·idn t,ltrnugh<~ ll L flt< ' .\ tln uti<· ~tn.tP~ 
and :1I is.c; i s~ippi \"ctllc ·.'· In tlJP l{n<'l".' l lluuntnin rPgion :tud \\·r~t 
tn Briti _.,h ( 1olnJtd>ia. ~ \ I.~o <H'<'lll'" in ~ I <'\.i<·o n11d the• \VP::; t l ndie_, 
all cl ~(Ill t h .. \ luc·rie:t. 
• 
• 
F tgure 46. S MALLE R R \(7\VhE D, ( 1murosia {(J(emisiaefoliu). D iV I':>lOil o f 
Botan} , U S Dept of Agn culture 
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Figure ~7 :'::>~1 \LLJ.JR R \(,\\I' ED, ( .. tmiJJ'OI'Iia m•tnni:da,.folia). ~ From 
~rH::dmen~ II) the herh<lrJ\llU , IO\\ cl Stat e College}. 
Ftgure 18. llORSE NE'l TLI', U·dJla!wm Ucu oltJi fll.,.e). lFro m s pectmen!::! 111 
the herbarium, Iowa State College). 
• 
• 
• 
• 
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E:rf.errnination.- One of onr corrr- p<HHl<:nt.s . ,n<l: th follo\v 
ing connnnnication : "l lea~e tell ute th~ 1uune of thP en ·lo '(l<l 
\VCled e-<·d and hO\V they can b(l cleaned out of \\"heat, ithPr 
<.luring thre hing or aft r. Grain buyer hPre a) th(ly can not 
be gotte1. out and they cut the price ten ·ent a hu~hel if there 
a1 a fe\~ of thetn in tl1e grain.' ' 
The rag\veed are readily ext rtninated ince they ur )>annuals. 
'l'he large 'eedling tnaking their ap1 aranee in the . pring ·an 
be killed by a ingle cultivation. 'l'he ...,o1ne,,rhat old ~r plant · 
can al o be killed by a iuglc cultivat.icHt. 1.,he irnportaut poiut 
in connection with rag"\\'"eed i"' to pre\ 011 t. the for1u at ion of -.,re<.l. 
1 ,his can be done by kooping the plant do\\rll. ] otation of 
crops hould also be practirCld. 
I-I OR E -ETTI.~E. - ( 1olanu n~ C'arolinensf, L ). 
During the la t fe\v yp,a r · llta.ny cotnplaint ]unrp l>Peu nl>(·eiv(lld 
by tl1e station fron1 various part~ of the tat in rcgar(l to the 
hor e nettle. I t ha;; heen r po1i d nearly a far north a-:> tho 
l\I innesota line. 
Description. llor:,e nettle i a de !>-rooting p reunial, propa-
gating freely by its nndergToUJHl rootstock , the run11ing roots 
are often three feet long; sten1 frotn one to b\vo feet high, son1~ 
\\hat t raggling, half hru hby at thP ba~ · ten1 hairy or 1n~rely 
ronghi .. h \vitl1 1ninute hairs whieh arr- qtar-sbape<l, al o cll'HH~d 
------r-------I 
I 
Figure 49. The distributwn of Honse Nettle and Tri bulus. 
• 
1 
I 
3)4 
" rith :'l tollf sulnl:tt( yc IJtnvi~·.Jl prif'J\)c\ \VlJieiJ !II' 11 naiJ_v 1111ll)(~ l"­
c ' t1 :s ~ I c'\ :1 v c .... o I , I o n g- o r o 11u I i 111 t•: n v· a t c~. o h f 11 r I y ~ i n n : tf P t , I) f I H d 
nt· loh<~cl,t· clc-:~ r• ply c•ttL I \\rn c I' fo iiJ' inc•]H-1-.. l o n~. 'IIH"\ fl o \\'c r~ Hl'O 
hot·nc ill \\'hnf arc e;di C'd J':tc•c lJ)('lo::;. \vhich lntc J' bl c· n n 0 OJH - .... ide'!. I; 
thr· nutc ,. p:ti•I nf th r- fl o w·c r, tltc'\ c-alyx. C'Oll ~ i ~t ( f . Jr-.n d PI' lobe ..... 
'IIH~ (•oJ·olltt j .... li!:!·ht hlu0 c) J' \vhit P. :tn inch >r lc ... in dinntcter. 
' rhc tl<nvPrs ~lH folic \\'Pd hv the vpllo\\ .. !.:d ol o c I PITi P~. half to 
• • 
thrc),e-cputrfc= .. t·._ n f Hll inr-lt in dia111 t 1·. · ' r'h P -..ntall ~PPd :ll'P 
yc lie \\· i ~ h. :1 littl e )p ... :-, rltatt c llf'\- t~\~ c 1ftlt ( f nn ineh lc IH~· Ininnt r l.'--
t'(H tp.·h("~ H Pd . 'l it ( llc .\\rt }':-, l'P~ c Jnhlc tho-- p of the' ('.(1)))}11c)ll Pf t·tt o. 
(Ill d a r c b h H o r '" h i t c • n ~ 1 i 11 c • h o 1 • I e ... .... i n d i :t 11 u t r:-. l'. 'I }, c \ • 11 o "· 
• IH" tTi<"~ al .. n t'< ~ ... , tnb]c .. tl11 ~c o f tiH p( fnfc l. ' l'lt P -.. pin~ c•lt:lt':u·tc 1' of 
tiJP lc :lV<"ls nnd the f'ut·tltc r 1"£":-": c tnhl:llH't 1)f th<'"~ tlc ) \\rP I' I (• thP p •tat() 
~It()nld l'P llclc t• it (':Is\" nf cl(1 fc et iCill • 
• 
f) , \ifl ibulio11. If-.. di~tl'ilnttinu in :\nrth . \ nH r·icn 1 ~ fro111 
( 'OllllP<·tic·ut tltron!.dt \c \\ l cn·k. Pc~nn ~yl vanin. :tlld \, \\' ,J( 1":5ty, 
\rc .... t \F n·o i11 in alc ,JJ"' the \ j Inn! i<· :--P :ll'l ) ct~l tc VlcH·id:t \VP I !tlc>ll!!,' 
- , n • 
diC· (ju]f c·1 :1 .·1 lo ' I'r xa~ . tln·c•ll!.!.lt 1\,nt~n~ . \t bra"k:t Iowa, I 1-
];lloi ... , :tnd \lt<'lti!.!,:llt. 
'-ri'hc~ planr tltOll!.dtllflfivc In \ot·th _\l llPl'iC'n Ita ... h (:1 11 inti"IHhH·nd 
it :fo tlti ~ ~tat< I~ ~ cl:tt( nf llltroduetil)}) 0 11 tlH ('c))](!.!_(~ fann 
~ 
l1r .. p::tn :tll, Jllf 1 ~""!). Pre ,·iously it h<tcl b(•(•tt rc p l't.f"lcl C)llly fr, ,lll 
~c·utll\r(• .... ( P t'll :nHl sr nttiH""~~ l'lt J, ~W:l and front \VP~1< 1 l'll ln\\'H a~ fnr 
tl()J'tlt n-.. ( 1nltlleil Blnfl's. It t annthc .. r c·Dilll<'C'tinn th<" \\' l~itc•r ft':l<'(:\d 
i t"' d i s t 1· i h 11 t i n n i n t I 1 (l l • n i t <' d S t a t c ·-.... I t , , n .., p )' n h n h 1.' o t· i p: i n a l-
h· a \\f1C' d n:ltnc· fo fht • (~ulf stat< ·~ nnd C'~ll'h in lhP <'<' llflll'\ \\:1~ 
• • • 
IT:lll S ])IIl'ft' d lo Pc•lJJh.\ h nnin nncl \\'< -- t \"il'ginia. ' l' lti !" \\<'Pel 1q 
quitf' n-.. fl'< ·tt1>1( '"" ' lll< ' (I J' ditli<·tdt to (1 \.t Pnnill:tfP ~l s the• tllnl'lling; 
g 1 o r ·' o r ( • :t n a d n I It i ~ I I r. 
l~'tleJJJIIJiflllfJJI. - ·l' IH·r<· an · t\\o lll<'th()d ~ or propng·ntion. One 
1>,\ ... Pc ·d~ . tltc oth(') l' 1>,\ fhP J ~Pt ' Pll11in1 "rn11ts~" lH ... tlt of th( ~e 
lllC • t l 1 n cl s 1 H ·1 p t n < x t <' n d i I :s 1' n 11 g < ~ c ' < • r t It P < • o llll t r .' . I t i ~ n s 
diflieu]t to c·t·adi<·nt< n~ the- ( 1Cll1Hdn tbi -tl<·. 
( )n thi s ~I r. I><'\\< ' \ ''l\ "': 
. .. 
Orclinanly, cultivation has con1parati\ely no effect on it. often 
tenchng to Bl\tltipl) ancl iinpro\e its growth. ralhPr than to sub· 
dne it. It IR n1ore or l0s s tronbleson1e in all crops and in all sotls, 
but is worsE:l 111 sand) or loose, friabl e soils, which arc easily 
penet rat Pd by t hC' long rootstocl-.s 
I L i ~ Hll < 'd'C'Pdingl,\ tPTtHC'iuu . ..; \\,.P r <l. nnd .::;o t<' nnc·ious (n life 
hnt it1 i~ nlnt<>~ I J intpo~s ihl< · to l'<'lllo\·c' it \\hPn f'nllv <•s lah]i-..liP<l. 
• 1\ <'<>lT('""P' nd<>nl, Jl r. I l nllisl(•t·, of J>ort H.\ l"llll, I II., sin IPs : h It 
i-... a~ l>nd Hs ( 1:tll:tdn tlti :-;11<·, and thi ~ h:t.s 1><'< '11 l'<'nliz<·d 1>\ llHlll\ 
• • fa nuPr .. '' 
• 
• 
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Figure 50. HORSE NJ< ..... TTLE. (.'>olun,lln C'a1 olull'nsr), a perennial weed. Dl\ . 
ision of Bot., U S Dept of ,\gnculture 
0 
' 
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Mr. Wallae tate : 
"\\'e have seen whole acres so thick with it in western Iowa that 
they wer practically worthless The potato and tomato have 
some might) mean relatn es, the most deadly of which 1s the 
spiny night shade, and the meanest of which is the horse nettle. 
'Ve pity the man who has been so unfortunate as to buy poor 
clo\ ~r seed and g t this weed into h1s field. If it were not that 
neither sheep, cattle. nor horses would eat it, it might have some 
redeeming feature. 
The plnnt i" H p<"\rennial nnd that "' ug·o·c- t~ a line of trontn1ent 
·in1ilar to thnt, for ( 1auadn thi:st,le. :r:y·er,v ~cvPrPd Hroof, (root-
~to<'k) 'i YC~ ri C t 0 a llP\V pblll t. rf'he ( n} \" cffe<·t i \·p \\ H,\ t hon of 
t.r at,ing it, is to thoroughl.' <·Hlti,ate thro .oil and dP .... tro.' the 
~ oung plant~. 
The f o llo\\ i ng ' <"~'.' .... ngo·p!:'ti' P tllPt hoc 1. h a,,·p hPou g i' Pll h.' I r. 
Atkinson. 
A. n1ofher111f]. - l'hi: is prohahly the tuo .... t P·ff~ ·tive nnd lea"t 
f\Xpen~i,~e. n1ct,hod of r Inn\ ing thi plant. For this purpose 
probably rape i. the 111o~t .... uitable crop. If the .. oil i"' not, already 
rieh a lib ral dressing of barnyard nlannre ~hould be applied 
during th \vinter or ~pring. T'hc oil ""honld 1 h<llTo\ved or 
<'nltivat d frcqn ntl.' nntil th titnc of .... ~ ding·, "~hi<:h 1nay 
he an.Y tirne during the 111onths of 1 fa~ or Jnn . Thi cnlti,-ation 
"·ill preYPnt \\·ecd gTo\\ th, and " .. ill also a ·si~t1 in th rmcntion 
of moi ture. Jf tho rapp i., so\Yll in drill, ahont t"o ponnd. 
of seed per acre is a sufficient quantity, and three pounds if 
so'V1l broadcast. \Vhon tho crop ha attnined a raul" gro\vth it 
1nay be pastnr~cl ot· retnoved and fed to ~tork. 'VlH~r la11<1 i 
laeking in vegetable 1uat.tPr it is a good practice to plo\\r th 
erop Und~r \VhC'll it, is proppr}y lllatnrCU. rrh~ }att r is not, lleC -
sa ry \Vhen thP object i to cle "tro:v tJH.~ nett} as th rank gro\vth 
of the crop is v~ry ffective in cotnpletely Inoth<:-ring the \vced. 
H oed C'rops. - Planting io corn or root is a 111<:-thod nn1ch in 
\'<•gue for the de. tructiou of thi .. Yile intrud r. .r\ in N1e pre-
vious method the plant hould be kept do,vn bcfor<:- . e cling t.irne. 
'\Then thE" rrop a.pp~ar nboYe gTonnd the n .. c of th<:- horse and 
the hand hoc should not 1 e ._paring. 'Vhen t h0 \YPlfa re of t.he 
rrop prohibits t~he use of the horse hoe, th0 hand hoe .. hould 
be used at intervals until the crop is. r emoved, even nft~r this it 
is sometimes necessary to give attention to this pest.. There is no 
question about this mode of treatment being effective if properly 
0arried out, buL failnr~ often lie in negligence dnrng the latter 
part 'Of the season. Of cour e, it is pos ible that eed ... tnay 
00- lying dorrnan1t in the soil and make tilleir appearance the 
next season, but it is taken for granted that all tneasures to 
• 
• 
• 
eradicate the plant by pre' en Ling the produ tion of -d have 
h n used and still there is fniluro, in ·which ca. e thr . oil \vill 
not c-ontain any ._ eed . 
()fher .~[ef.hod. 1.,hc re1noval of tho uctt,le \vheu in a " 'ell 
cHhnauced tage but before the prod ucbion of c.eed (as \Yh n cut 
with clover or ~arly cereal ) i oft n re ·ort d to, the idea being 
to kill the plant b: hoek. I t n1u ... t be confe~ ed, ho''"e,-er~ that 
tlri"' n1ethod i"' not uffi ·i 11 t,l v cff ·t,i vc to be enclor'-ed a a n1ca n" 
of co1nplete eradicatio11 hnt i irnply an offc ·tive 111 an of pre-
venting the production of ...,c d . 
La'3t ~~a~on nu1nerou. rcqu~ t c. ''·ere recoi,-ed to ident1fy 
certain ,,~eed~. The rnost abundant of th e 'va~ piny night 
shade: or buffalo bur (1. olruuun 1·osfrafunl, Dunal.) \Ve \Yonld 
t'ucrg t that the conunon uan1c, buffalo bn~r be u ed. This weed 
ec1ns to haYe attracted unu -nal attention la t 'ear ~can'5~ of 
• 
t,ho prickly nature of its fruit t 0111 and lc:~n e~, ._ o nn1ch ~o t,ha t 
fanner '"" u ually thought it ,\~as tihe 1 u Nian thi '"' tle. J t ha ~ h o,\r 
'"er, no rc~en1blance to thi \V d the t\vo being 'ery different. 
1\ full cle"'cription and accounti of the Ru -..ian thistle i" given 
iu Bulletin 26 of the Experin1cnt ~ 1 tati011. Buffalo bur is by no 
n10an a ne'v \veed for the stat<). I t prohab]~ .. ocDnrred iu tho 
\\'estern part of l o\va beforo the <'ountry \Va~ settled. C\1ltivatjon 
uf t.he soil h a3, ho,vever, brought i t in to pro1nincncr-. 
Description. IIerbaceous, \voody 'vhen old, sonH.~,vhal hoa ry 
ur yello\vish eight inches to t\VO fePt high, covered \vit.h c.opions 
'>tellate pubescence. T'he hranchP~ and n1aiu ten1s \Vh~n it 
begins to branch are eo\~ercd 'vit,h yc),llo,,r harp prickle-,. I.~(.llaV<'s 
·ornc,\·ha t rnelon like, one to t,h rP(ll f i rnes pinnatifid, lobes round-
i h or obtu~e and repand, covered 'vith soft pubescence, hairs 
'"fellate. Flo,vers yello\\", corolla gan1opetalous about an inch 
in dian1et~r, nearly regular, the ~.;;harp lobes of tl:1e corolla broad1~v 
ovate. ta1nens, five, declined, anthers ta pcring up\vard, linear 
lanceolate, dissi1nilaT · the lo,vest much larger and longer 'vith 
an incur ved beak, hence ihe technical nan1e rostratvm. Style 
1nuch declined. Fruit a berry but enclosed by t he close fitt.in~ 
and prickly calyx, which has sup:gesied the co1nmon name buffalo 
bur. P edicels in fruit er~t. Seeds U1ick, irregular, round or 
somewhat longer than broad, \Vrinkled aho\ving nu1nerous small 
pits; seeds surrounded by a gelatinous substance. 
R elationship of the Plant. This plant belongs to the order 
• 
• 
• 
• 
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~"'olallrU'Poe ell' night -~IJ:HI f,nnil~' · \\"<II kuo\VIl r< J r<"~ontat.iYes 
of th(' f:nnily HI'< tlu"' Jc tate and tount fo It <·nntaju~ .<ver:d 
1rnnble~c)Jl1<"' \\' <1<d~ likP thPIH 1· <~ ll<>tt. lr~ (~"'nl.tnllun ( Yarolin nw) 
nnd the rnpi lly ~PI'< adin~· llorth\\"'< ~ r< n1 \VP< d ·" lruu'"' l.riflorunt. 
~PV<} I'<d llH 11tl){Ars of the fatuily nrl lll clicinal 1 laut ... likP lien-
• 
• 
Figure 51. H \ .b F L\ LO BVR, (Solanum ro~t,·at 'till) (Charlotte 1\I. K mg). 
Lnne ( ll yosc.t;aJJtus ni,r;e1) n11tl bellauona (. l lropa l3clladona.) 
f) islrl{;u lt oll. - 'I'll <' buffalo bur "ra ~ 111Hloubt0dh a native to 
• 
the rPg ion of 1bo plain~ oeenrri11g i11 barre-n plat·<~ \YhPrr gra~s 
i ~ 5ed 111 , nnd in fnrutc·t· tiutP:-) ,,·ag lltost abundant. arnuud ""buffalo 
\\'nllo\Yci." Pro f. II Pnr\ sny ~ : "'\Vh8n I \\'H in ( '1o lorado frotn 
• • 1 ~ 73-1( 7H I found J.<.{olanunl Jos!J·allnn gTo\\in!!' nlnlObt eYerv-
• 
'''lH r~ on the plains in the Yicinity of D env r. '' l t , range is 
frvu1 _ · e'v l\Iexico to \Vyoming and across the plain~. 1'he 
• 
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Fi~ure 52. BUFFALO BtJR, (Solanum ,·ostl'alum ). (From ::,pecimens in the 
herbanum, I owa State College ). 
general traffic from the \Vest to east has caused the weed to be 
dj stributed in various eastern and lniddle states, r o,va, iinne-
sota, Wisconsin, Missouri, Illinoi3, l ndiana, Ohio, ew Y ork, 
J a~~achusetts, Tennessee. The 'veed has been found in Ger-
rnany and has occasioned some alarrn. The writer found this 
'veed at Watertown, Wisconsin, in 1 7 and since then reoorts of 
its occurrence in eastern states have become more frequent. Dr. 
Byron D. IIalated reported this 'VePd in ce-ntral ro,va in 1887. 
1'he writer reported this weed fron1 0hariton, Jo,va, and Ehnira, 
IlJinois, in 1890 and 1892. 
] t is undoubtedly one of the rnost t roublesome w·eeds 'vith 
which the farmer comes in contact in nart of the 'vet and south-
'vest as is well known to all \vho have visited T exas, Colorado 
and Kansas. 
The writer in commenting on this weed says: 
In T exas it is a most striking weed along the roads ides and in 
fields, it is so aggresive as to kill out all other plants especially 
in the streets of villages and cities Cattle carefully avoid it 
Even in pastures and meadows wher e much tramping is done this 
weed is a very aggressive one. Prof. C. S. Crandall writes me as 
follows, Hl\!Jy first acquaintance with the plant dates from 1890, 
Pamme1-13th Biennial Rept- Iowa Agrl. Coil. 
" Iowa Homestead. Nov. 21, 18DO. 
" Iowa State Register. 1\larch 16 ,""1 92 
'' American Agricul tnrist. :>O 387. 
• 
• 
) 
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'vheu 1 w nt to olorado. It "'as th n spolt n of as a bad 'veed by 
farn1er·s and, I presu1ne has been ltnown as such since farming 
began in Colorado. It is n1ore troubleso1ne some years than 
oth rs, as onl) a sn1all portion of the seed matures." 
• 
'rhe native hon1e of this plant is the plains of the 'vest. For 
----
years, how ver, it has gradually been " 'orldng its 'vay eastw·ard. 
Its :first appearance in this state see1ns to hav been in dams 
county, specin1 ns having been collected ou "'a~te ground at 
atnp Point in .August of l i . It has sine been reported from 
a nun1ber of 'videly separated localities, and at one place near 
Eagle Point, Ogle county, has talren possession of several acres 
of land. Lilt ~ the horse nettle the saud bur belongs to the night-
shade farni1y. It forn1s a branched plant on or two feet high, and 
presents a strilting ap11earanc because of the stout yello'v 
pricltl :)s which densely cover the steins. 1 av s and fruit. The 
flowers an~ y :)llow about an inch in cliam t r, und at Inaturity 
produce n11n1 rous seeds. It is one of our annual plants. Before 
the introduction of the potato in thew st the sandbnr· is ~aid to 
have fonned the chief food of the potato hugs ther . lthough 
as yet the plan l has not caused n1 uch t ron bl h r , it is one., to be 
considered as qn i te nn<l si1 able l> ::.cetus-::. of th ':\ H b ra 1 Jnauner in 
which nat urc has anued it. 
\\ hrnr< o·iv<.~ u th di ·t r·ibutiou of tl1i · ''T' Pd quit · 
rlt< H ( port of the I O\\Ta .. \ (·n deuty of ~ 'ei0JH:c s \ 1. I I 
\vhich th r~nd< r uut y eoll .... ulL 
fully in 
• 
p. 114, 
• 
f tl1 1111111 t·c 11~ I 1 t< r~ \Ve have reeeiv,cd in regard to :tilH 
p ~tif~rou "' cl•araet 1· f tl1i \\? eel. \Y in::;ert tht foll nvin!!.· fron1 
~fr. hnrle~ .. \ ... htun c f (~uthri~ ( ut 1·. ••'l'h \\~ e 1 gTf."l\V on the 
.. outll\v "' t, ~ide of th tnt ·k 11 th .... loping baul .. nnd iu n pile of 
rotted lllHllnre that ~l 1·. J l itebr~ll ::s<l\\ thr04\\ll ont f n ,for-k rnr 
lH t _Inrub .. () tltnl it l1nd fnvornhlc~eouditioll ~ fo it · htl"P,l ~pn~nd. 
'l'ho thing gn \\ no! IllOl'P thnu four t·nd · ft"(llll th0 ~ ft·<~c:f lending 
" rc'"'t front l111 · to\Vll <tlld ju~tJ hPYOlld tl1<~ \\T{~~fl~r·n ext t't .. tnity of 
the to\vu. On Ft·idav lltorning :\I t·. E U Stn\\'f"ll and tnv <If 
. ... . 
separated tbe brnnehe fl'ont th stoek nnd <·nt'< fully eounf< d thf."l 
bur-; fornH cl nnd 0 To\vi11g· tb rPon: th0.v r< neltf."ld the. ng'gTeg·nte 
of 1 !)5. \ Yc· opPncd 011 bur and connfccl tlu clods it contained. 
and fonnd th 111 tn lllltnbcr ..,i .. ~tY-3i.x. .\ , ( ratdng· the 11HtHbel' 
~ 
e\rcn at thirty· ...,hou}d lhe burs then f nned 011 the plant ntntnre 
the cc(l... ptodnC'Cld \v·o1dd HU.'!!Tegnte .>!)..),)0 <•<'\rfainly H prodne-
f,ion sho\\ring vnst nutlt i pl.' ntg po,vcrs. 'I he~ J(~nvr'~ hnd ~tt·ong 
l'C'"' C.ll!l)]Hnce fo tltP 1 'Hf of H potn,to. rJ'Jtp }>Jo ~Olll~ \\( 1"<~ nhunt 
the ~i7c of a potnto hloss(nn perhap ~ .. light I.' lnrg( 1·. 'I'hP in~id0 
of tJ1o flo,\\ cr i~ 'PI'' lllll<'ll tlt(~ .. Hn1c to th P\ l' n~ the int rior of 
• • 
tilie bloou1 of the potato'' .l\f r. (\lrvPr fonnd utH) ~pc ·itneu in 
a rr0ck botto1n here nt ... \ lnt• ... full,Y n~ larg n~ \1 r. 1\ ltton "' p1ant. 
On the a bun c1 n ll('G () f th i.. \Vecd r lllel v ~1 a ( 81 t b eli 1 lunre ...,e ~n 
t 
Illinois Agrl. Exp Sta. Bull. 39: 101., 
I 
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'veed llluuerou in the trcet of ( r t n nud other parts of 
]o,,ra, it i"" especially conllnon in th ... ontlnvc-teru part f ihe 
... tate. 1 atn further convi11cc•d thai; unloo- the fnrn1er ~ 'vill spe"ld-
i15" d ~t;ro. r the plant- we llul.- xp c1, fn11. 7 a 1nn~h tronblo fr( 111 
thi- \\7 d a- the l1us ian thi --tl<?. 1 t d ]j~·hts to gT0"7 in onr 
~ · ...... 
cnlti,rnted ... oils. Thi 'v ~d e 111 1 b catrt:er<~ 1 in b\vo 'vn "~'S • 
• 
one by 111 au- of stock traj11s and the oth 1· "ritlt garden ~ecd~. 
1 he o ·cn1T nee of the 've 1 iu garden ft·~qu< ntl. r in Io,vn, 
1 ads 1ne t{) b li Ye that this "\\7eod ha b en di ... ~enlina d in ur 
state rr1ore. spooi all._ ,. b_Y the 1 at ter n1 etho l. l '\vi ... h t • 111 pha.::izc 
in tJhi"' connection th i1nportanc of 11. iu!!_' care in the put·cha c 
oi .... e d. 
l!J .. c l ern u· no l i o ll . ] u a c: 111 n t ·lt n i h i 'v , cJ is n 11 a 111111 : d it ~a n 
ca i I. 7 be extc.t·t n i 11 a.1 e<.J h. T Cll f t,j ng off th c ,VOllll g pi a 11 t lJ<l 1 o "r tlt o 
gronJH1 nn(l thi~ should he, do11c before th '\, pocl ... 'nrP fortned. 
I(tlte pjaut nre ol;ler iltey ....ltould be <·Ht, off au(l burned. 
.-(Xoullt i U11l a11aclenseJ 111 ill.) 
.1\noth~1· \\7eed b 1ono·ino· ·to tb rtn1e atno· 1rv i ... cocklebur 'r ~ n 't": • 
clot,hnr (~Y"anlhinn1. Oonade11se) '\vell kno\\rJl in lo,,ra n.s a tronble-
.... oinc 've rl. 
])(()cr·iplio?t. 1\. conr .... e. rough au1ntnl fron1 one to tltre feet 
hio·h, ste1n Jnal'ked 'Yith hrc \\Tll pun('fnte ~ pot '"' ~ lea\7 e3 nltet·uatc, 
eorda1e ot· O\Tato, three ncr\red. lnng pct,ioled. Flo,ver"' JnonoG-
c·iou , ... tn1ninate and pi t,illnto flo\\TCl' in difl'ol"cnt hP<uls. the 
pi trillate ·lu tcred hclo,v·. 'l'hc ill\TohH·t·o of the stat11i11nto 
flo'\vers OlllC\\rh a L fla tt,i h of sc~pn rn f e en lcs. l'flc• ptael e-- c,vl in-
dric~tl. ~ ic·ctlo ... of the fertile i1nroluct·o t•l() '"'cd in fruit t\\'"<1 l>cnk d, 
c·ont~aiinngt,vo n<'hcue ( ~ned""). 1'br- bur is d<•nsel. T pri ·kl,v nnd 
lti ... pid the achcnes are obloug ,v·ithont pappus. 
~\ 1 the npper end of the inv·olncre nrc f\\ro l<ll'!;( prickle ... . 'I'his 
hnr ha ... an cxccHent 1nean of di ... ntinatiou for the "T d n~ it, 
readil ' clin!!S tiO vnrion- anitnnls. 
. '-" 
}~ncb bnr: a- stated above. eontai11S L\\ro ilo\\7Cl'S \vhi<'h develop 
info iho ':seed3." The tatc:n110.11f, i --- ft·equeentl? 111adc ::thnf ouc of 
thee 1na.v ger1ninatc the fit·~L .v~"'Hr, nncl tho nthcr lie (lortnnnt 
nn til a later tin1c.'' J\fr ~ f C' ( 1lnct· 1111det· tho dire ·tiou nf J>rnf. 
BniTill n1acle son1e 8Xpcrillt(-lllt to clcfcl'lllinc tlti ..., point. li e re-
ports this popular theory to be true. 'I'he . ., fonud that) if n hnr 
lies in such n position that~ one ccd is up and t,he othc1· clo,v11, 
the one next to the soil 1nay genuina to \Vhile the other r<?nlains 
• 
• 
• 
• 
342 
dormant. 1'his is one reason \vhy the plant is difficult to ex-
terminate. 
Prof. 1\rthur, \vho n1ade some careful tudje,.. of cockle bur 
oermination triv the .£ollo,ving" ... tati-1ics of the o-ennination 
'-' '-' 
of he cockle bur. 
GER,\IINA'l'ION OF CoCKI.EBUH~ IN l\IOI 1' ANI>. 
Iq n a I nata ta ken . J nl y 2 5, I ' 9 5. 
Lower Upper 
with with 
Gath- Plant- Total ·r tal Both upper lower 
"" . 
•red. N] 'To lower Doubt- t~cd~ ~eed .... eed Spt'CICS. upper 
18{)5 bur germ germ fnl g"Crm want- \\ ar t,.. 
mg iog 
,_ 
-
,_ 
X C.madcnsc . '\ ()\' S>3 1\lar 23 100 5~l 4 s 0 2 3 X • i • U4 .. 23 100 73 1) 1 0 5 • • • • X ..,tru mari u m ' Sl•l II 2a 100 7 4 1 1 3 • • • X • \liy 05 June 8 100 63? 3? 0 'Sf>lllOSUIIl • • • • • • • • 
I 
ltogether Dr. 1:\rthur gerrninatecl !our hundred -s ed be-
long-ing to three species and the: behaY~d '""S ntinll.l' in tJ1c~ ~aine 
manner. '1 he follo\ving table gives the g ~ rn1i11n t ion of the ~eeds 
after their ren1oval fro1n the bur. 
Date. 
Mar 23 
.. 28 
~\ pr. 10 
" 23 
0ER-'II"i A l'ION 01• 'bH I>s 01 .. ¥anr · ium Canadense RF '10\ Jtl> 
l«'R0\1 TII!i; Bt.R. 
Lo'' er Seed~ Upper Seeds 
1- -
No. \\. Germ \'table on ;;...: (). \\. Germ- \'table on S( .. Cds \\ t. inate<l J 1 ·>- 189r> Set•ds \\" t. ina ted Jnh 25, 1895 ll \ ..... ), 
16 5fl mg. l •l 2 after 124 ds. 15 47 mg 1 1·1: after 124 ds 15 1<1 1 after 119 ds.
1 
• • • • 21 
• • • • lB 5 after 105 ds. 50 au 1a .. 93 ds. 50 2 ·16 after 98 ds. • • • • I , • • • 
Dr. Arthur concludes that the differ nee in the action of the 
two seeds is constit,ntional being a hcrcditnr) character re iding 
in the protoplasm of the e1nbryo. 
The \VI·iter Jound in 1 DOO tl1at ocensinnn 11, bot,h of the ~'3ecds" 
" may germinate the s~a1nc season, <1nd ~I r (}. I. I..~1unn1is found 
that about one in ten cases both of the "srccls" g~r1uiua ted. In 
this case, ho,vever, one "F:ecd" ger1ninated \Veak and the other 
strong. 
__ D_isfrtbu lion -Hero at An1es the Ya rirty is very con1n1on along 
Delayed Germination of Cocklebur and other paired seeds. 
Proc Soc Prom. Agrl Sci. 16: 70. 
• 
Figure 53. COCKLE Bt..;R, ( ~\antluu"' Canruluuu). (Dh·ision of Bot., U. S. 
Dept. of Agnculture). 
• 
• 
• 
~ . 
•, 
,. 
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• 
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Figure 54. SO\I E SEEI>LJ!\(7 " 'E'EDS, Be~.!inning at the right, Cocklebur, 
· Charlock and t\\ o ~ec.dlin~s of I mh m :Mallow. (Photo. by Charlotte \I King) . 
• 
• 
• 
• 
tl1e --andy hottJOn1 ... of our -- tr an1 ... and ri,Ter courses. JJ1 1 es 
~ I oiue~ it i cuuunon in tn ' t ·. ~I r ~t ·~'Tart infor1n 1uc that 
in .Adair county it i- a cOHllll >n \V ") tl in \Vuru ont lnud -- . I H 
c<utral Io,va tho \\re:)d i c.xtretuely cc llltlloll iu the alluvial ::>HtH.ly 
hofi.ont · of our stJ' ' Hlll ~. It i~ 1 ~.:::: Lroubl< c1111 0 in upland but, 
hc..'\re nud t here it, d 1e fl<;(:nsinn ;:,clllH troubl< \ r 1 ll in tlw· centntl 
HtH.l outh t'll part of tho ~tat . I lc \\r v·t r in south nt and 
.south a~t r11 Io\\~a th \\'~ed i Jt<~n quit ~ trnnblf'.:::UllH_) iu <'c t·n 
fi< ld , COlniuo up in 11c 1'111011 quauti t i< ~- ']hi ~ i ~ 0::,1 <: ·iall!~ 
t nte fot· .J.\1 i~ :;uuri and 1nany of th bCird<~r <·ouuti ., of the -- tate. 
In t. JA)ltis it is oue of th cullllH:O ll< ~t of th stn < t 'veed::,, and 
• 
in th ~ ('rc~at .. \tnericau J~utLout 11ppo:::- it< ~ 't. 1 .. < n1"' \\Te lunT sc n 
·a<·re ... of htud . ,v ~rcd \Vith thi~ 'V(' ('tl. It i3 ~() tlu ·k that llOthiug 
cl egTo\\r::i. Iu 'J'cxa-.., too, i t ap}<Hl' ... in thP very riche~t of "oil. 
Its di-..t rihu t ion in .X orth .\ ut rica i ... f rout ::\ o\ a Sc·otia to X orth 
( n l'oli ua: ·out It,,· ~ -..t to 'J'cxns and \Ve "' t, tln·ngh ( ~olorado, T tah 
:1nd \< vadu, and norlh to ... \ .... ...,iuil>Pia. J\lo t abnndanth. clevcl-
.. 
oped 111 the \li;:s i ~-ippi va llP,\- n·t.doll fr 111 .1\liunc.sota to 'J'exn "" . 
lojtu·y Lo ·"loclt·. ]'be. iujur. ' frn111 tlti ... plnnt probahl.' eotne 
larg ~ly froiuit - lllCi<·hanieal netion. 'I h< c barb- ... olnctitue· injure 
the nuiul'nJ a ... the involu~r i prohahl.v iuclig ~~ tiblc. It is said 
that thi ~ \V • d i- iuj un u to ::, t 1 ·k. 'l'he,,. probably· "Till unt 
eat verv 111 uch of it. () n ac·c·ou 11 t, of tlu hooked a \Vll ,., of tho 
"' iuvolucre tlte auitnal 1nav lut\7 C• con~id nnthlP diffi ·ult' in r tnov-
• 
in o· thenl . 
.1.\ccordi ng to ( 'hc"'tnn t, the ynuug scf'd 1 i11p::, of t h rc pP ·ics of 
~ek1c btn·, nntnng thc1n our CanadiHH c·cwklP hur ( .2(anl!tttllll 
( 1{(JI(/rft' JIS(' ) (\l'C poi .... OllOllS fo hog::-. 
El"H<>PE~\:\ BI:\I>\YEEI> (/I{ ~1<>1{:\I:\C} CtLOJ{)"". -
( ( f 0 II v u I I "' II '-: (II I' ( I /1.'\ I '-: t 1 .I. ) 
Another troublesome \veed in our corn fields is the European 
lllol·llillo' o·}ol'\ (} Oil l' Olt ' Llfll'\ fll 'l't ll'\1\ ... \}ouo· \\ith it \\C \\rill 
. hb · ·' b ' 
give au il<'<'onut also of Olll' c oullllOll Iuol'lllllQ.' glor~ \vhi<·h i .... nl .. o 
\viclelv distrilntt<'l.cl in onr <·ot'll H<' ld.s . 
• 
f) fsrripltoJI - 'I'hc }:nr()pPatl l>ind\\rccd or n1orui11g glory 
i a. J ·c·p-rootiug p •rcn11ial ~ stf'lll i ~ ]n·ocn1ubcut, t\Yinino· or 
creeping, <t1Hl pro 'llluheut. aloug tltr g1·otnHl. Like the horse 
ucttle, this sp0cir-, propap:Hi<·"' fr<·Pl.\ hy nudcrground roots tocks. 
'I' he l<·,n·c"' nrc n n inch or h\'o long o\ n f r, oblong, n rrof\V sha peel ; 
1he lobe'"' nt tl1c hnsc rnuninp: to a poitd. Thr flo,\crs arc horne 
Clu•stnull Rept. Bureau Animal lndustt) 15:417. 
• 
in ono flo,verecl p duncles \vith very S1nall leaf-like bract8 some 
distance fro1n the flo,ver . l~lo,,rers an inch or los .. long, short 
broadly funncl-sha1 cl, "rhite or conunonly of a rose tinge. 
Dist1·ibulio11. 'I hi ... 've~d has b en kno,vn for a considerable 
lengtJ1 of tiine in ea t rn -·n·th 1nerica "\vhere it has been spar-
in()'lv naturalized for 01ne ti1ne. In the 3ixth ~di t1ion of Grav's 
u ~ 
.r1anual it is tat d, " ld fields north 1\.tlantic . ·, tes.n It wa 
• 
Figure 55. El HOPE \i\ BI"\D\\ !!.ED, (( o'u.olnulu~ w•t·emds). Charlotte l\1. 
Ring. 
cel'tainly con1n1on in tihc gardens in the 'icini ty of t. Louis in 
18 6. It certaiuly existed in Io,vn. prior to 1 9, the writer 
receiving it fron1 'arious point in that year. The weed has 
spread e:>..Lcnsivcly .fro1n ihe original source in that vicinity. 
Its distribution may be given as oya Scotia~ oo Ontario, ew 
Jersey, ~T ebra~ka and ]{ansas. 
Ext e1 1n inatzoH. -'I' his "eed may be eradicated j nst as the 
horse nettle a1Hl the (1 anada thistle are. 
• 
• 
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l-IED iE BI.l.\D\VEED R .riOR_ l.LTG L RY.-(C'o1'llvol-
vulus sepiunL, L.) 
Hedge bindweed i a trouble.sonH~ \veed in many portions of 
the state and numerous con1plaint.s hav·e been received regnrd-
ing it. 
Dcscri.ption. ...·mooth, occn ionally howeYer pub cent, t\\-in-
L-" l1 Igure 50 IIBDGE BIXD\VEED or MOR:t\1~(7 OLORY (Conloltulus.-;rputm). 
(Photo b} Charlotte nl King ) 
ing around supporb3 or trailing. IJeaves triangular, halberd or 
arrow-shaped, the tip acute, or pointed, the basal lobes obliquely 
trunoate or sinuate lobed. 'l'he flo\Yering peduncles four angled 
v1ith two leaf like bracts \\rhich are conm1only acute. orolla 
is white or tinged with rose purple. 
D1~slribution. The weed is co1n1non in lo'\va in the moist al-
luvial botto1ns along the l\ifi.ssissiJppi from New lbin to Keokuk 
and wec:;twarcl along all the larger and s1naller tributaries; less 
frequent in the northwestern part of the state. It is also fonnd 
extensively creeping over \Vcecls and other herbaceous vegetation 
along railroads and roadsids Lhroughout the state. The species 
is native to North America and is com1uon from Nova Scotia to 
• 
) 
I 
l\ ~aine . .., utlt to N 1 h ( 'nJ· linn and 'I Pxa to 1\an-..a-.. lJtah , 
l ontaHa. ~IlnHr• c fn nud tnstw-nrd. It nl > oc<·nt· in l'i.Jur 1 
nud .. \ .... Ia. 
E .,;leruzinal ion.·-'l'h 1Hornin2· g-h r,v unts t b IJ·r:lt ed like 
hur~<., 11 t t l inc it i a ]>Pt'011Hial. ln addi ti >1 1 to th P u .... unl 
111eth rl t f c-ulti\Tatioll shP0p hn vP hc-Pn n )<·o nnnPtHl(\d to <l P -.. tr~..>y 
tltP \Y< Pd. '}hi :"! lllPfh od is C'PJ'tc tilll.\ nppli<·aJ>] p \\' h P I'P fht \\'< t\<} 
n ("('ll )' i 11 pa s t u r t: s. 
WEEDS OF GRAIN FIELDS 
'fhc 1ujtn·iou~ \\'<<d .. of !!THin fi <: Jd .... an") <.·on1parat iv< I,Y ftli\V in 
nntllhe r. ' I he• \\Tf ' < d hnv<l lH)< 11 kuo\\ru tc, ·ttltivnt )}' .... for gpu-
Pratiou "". 'I' hc inn~s of tlu-:\ HtH·i<')Ht ( l.~o l i tun l euudenlurn. L . ) 
enJnp- to 11 ~ f t·c >tll 11.J urnpc aud huro pl"~ 1'< ('<)iV<1 cl it frou1 \ ~in. 
1\l n~tnrd \VW"' 11udc 11h t.~dh· eul t ivn t< dill P:d<~ .... t int• :tt flH tinH ( f 
• 
onr ~d\riout·. ( 1o r11 oCO<·ldt, \rt'l fch aud ·he:-. · ·tr all Cl'< dit l t-,1 
J1...nrope lntt 110 dnnbt fl1 8y \\T< 1'< l')n rl.v irnn .... ft lTP d t• > tll< <·onntrie -
of :F.:.~u r< p< fr( 111 .. \ ::; ia. ' I' ll<"):-.< \V<")( ] ... haY< Ion~· br < 11 t• t·og·uized 
w .. t ronblesouu \\r< < d ~ in lllHll ,Y Eurc, pu lll t•ouu t ri c-... l·r )Jll tho 
earl v ·tdtnre of !.!'l'ctin iu thi ::- (•ounh·v thc~v hn,T< lH~en reo·nrc..l d 
. ' . . 
a"' \\'e ,).d ~. I t ll1HV ht in f <1 l'<~ ..:till!.!' to not < that t}H:t.::-< \\''rtd ' are 
I 
11 o t ,., o a b 11 1 H 1 ~t tlf 1 \ v 1 H n'} !.!'1' n i 11 < ., t1 t nr P i ... 11 o t <·a 1 T i e d o 11. 
J\11TRT' .. \HI> ()H E .\ <~LI S II <, IL\HL<H ,l\.-( /l,o,,urt J."'uu:· 
1'''/rll lll, /1n t'') 
!Jes.rJ tpl!o/1 - L nW('l' lt•: t\'P.~ lH l:trly di vidc·d !11 IIH\ tnicldlt, \\rith 
. t l1 c cl i\'h l Oll s llll< ' IJHHJ. tlH 1<ll'Jtlill:d )nlH") l:tl'!,!Pl'. { ~ppt 1' Jt tl\'' P ' 
uot tn lkPd H • ct l'ltl< lltlll'lt s tnnllPt' thctll tlu ln \\"t·t·. F lc)\\7 ( 1 1':-. 
• 
. vello\\-r, larg·c=l and v(~ ry ft·ng r:tu t. Pod~ on< fl) t\\' o inl·IH:\" lou~r. 
ir l'egn1at· in nnt l i tH. nppc :trin~· ::-n llH' \\·h ,tl 11 ndn~<. tln·< r ld "'<)\·<:n 
seeded or 111nn <H·<·n. inu;tlly . 'l' IH" u p pflr pH t' t of pc.d fonn~ tlu 
beak. Hc·Pds l'otnHl. hrn\Vllj ... .Jt bl,u·k. dct1'kP1· fh:tll in U. Jli!}J'a n11d 
ll li llHtPJ,\ pillc•d. \rh Pll lllni s t<) ll C)d th0y h !)<' OlllC llltl<·i)ngit101l ~ . 
lJ odJ tbuluJJt. I> r. Hol)tll ~()l\, in gl\ 1ng it ~ di ~ft· ihution , :- tnf< .. ;; 
t hat it is a <'Oll t ll ln l t nnd I rouldc•-.,nJnP \V<)t•d in c•td tivniPd g'l'nnn d 
' fron1 .Tunc to .. \ ug-n :sl. '1'1,<· fonn ''h<'lt o<·eurs in .. \ n1 )l'i ea hn.:; 
g labrons pods \vhil< iu 1h< .. ( ) ld \\"orld t1H',V ct l'<' cptil<'}, n5 oftr~n 
] l i.-5pid. 
RpP<·i n1e.11 .. 
I <nva ~t n to 
f ro1n J o \VH in tl1(\ 11otnuiC'n1 l) c' pct t•f , J n<:~ nt 
onr>go Hl'f :I S follcl\VS : (~1'< <'11fi 0Jd, 1 " !) ~ 
of the 
( li'. 0. 
• 
• 
"tewart) · Gre n Butler o .. l u9 1 ( L. I). Pri · e) ~ ~ 1 tuitJll;udl, 
IIa1nilton o., (I>. JI. .l{o}f); bllllltt~tt-dnu·~·, 1"" "" (.\. :~..\. 
rozic·r); Ehnyra 1 ~7. nnd T'ipton. 1 -l, ( .. .\ S Il ttC'hC'o('k), 
S. -"finnesot.a uear l cnvn, ] n '. ( \ ... \ . ( ' rohi r); La 1 t·o~"'f\, 
'Vi q 1 DI ( L. 11. P~nnltHCll.) It, ha -- ;tl~o hec:~u <·oll<>c-ted hy 
B . I I. I I i b h a 1' <l ( r> a ll II i ll n ) • .. \ . p . \\ h i t 111 () 1' (~ \ \' ( "' t l y 11 i II 11 ) • :l1l d 
Irn \rilliat Jts (1\ fc:.nlo). .. \ ln1ltd:tllf in tlu fol]u,ving pl:t<·c• "" : 
}qgure 57. CI1.\RLOCK or CO~I\1 0 l\ Il ST\RD, (Brw~sica ~inipudrum) . (U S Dept. of Agnculture.) 
• 
) 
l 
-
• 
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Ames, Belle Plaine, Dakota ity, rm trong, ouncil Bluff , 
iOU.."'{ ity, Lyons, hicka ~nv county in fact thr uo·hout UOith-
ern Iowa. There is probably not a villao·e or city in Io"rn \Vhere 
it does not occur and in su1aller plac the streets are fairly 
yello'v 'vith it in July and .1.\.ugust. 
The cultivation of fla.x in no1tlr,vestern I O\Ya i ... lar<re]y respon-
sib~e for the presence of nlu-tu-'trd in corn field e 1 cially ... o 
\Vhere alternate hu bnJ1dry is follo'v d that i \Yh r 'vheat or 
oats or bar1e r fo]] \YS fla .... 1'here are 111an r flaJ· £eld3 in north-
• • 
\V -tei11 I o,v~a that contain a laro·er 1 rcentao·e of 11111 tnrd than 
do the corn fi ld-. 'I he field..., are practieaJl. · y ]}, 'v \vith nlu~­
tard. 'l'he \\rriter has found a ... 1nnch n ~ fiv 1 r c nt of on1e 
c:;an1ple of oats to consi-t of 1nustard. 
~ 
~ fl ~ 'h iJr 
. ·~ fi~ ;& f! ~ ~ • fl 
' I 
Figur~ 58. hNC7LISII CHARLOCK or l\IeST \HD, (f1,•assica Smapistrum) 
common m gram helcls 
• Figure 5H. BL.\Ch.. 1\Il STAHD (lJI'(T~sica wql'(c) common along road~ides and 
in some fields, (Both tigures, Divis ion of Bot. C. S Dept. of \ •riculture). 
• 
• 
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BL CK Mt_T.., T1\R . (Bnrsslca. ·nigra~ Koch.) 
Description. tall, coar3e, 1nuch branched annual t\\ o to 
five feet high· leaYe~ variously divided or onl. r deeply cut the 
te11ninal lobe the large t harply toothed. The upper leave 
sn1al1 silnple as a rule line~u·. I~ nves as a rule not sn1ooth 
but so1newhat bristly. at least on he vein...,. Flo\\Ters yello,v, 
... 1naller than in charlo ·k. J>ocL.. - ulo th, about one-half inch 
lono· four-cornered, tip] d 'vith n slender beak. ~ d black or 
l'C'ddi h hro\vn .... 1naller than in ·hru·l( ·k. otYlcdons incu1nbeut. 
, oJ 
])istJ·ibution. Dr. I~ohi -ou t!'iv the tli "' tribut,ion a--- ext nd .. 
.._ 
ino· acro~c; the contincllf 1 referring riuh c;oil. 1 t, ic; <..'0111111011 
so far a I have ob-er\7 Cd in \~Ti scnn - in, . Iinn ~ota, X0bra ka, 
Illinoi ii.s ouri and Oolorndo. 10llllllOU at n1nn~ points in 
fo1va. Jo,va di ~tribution a: rpprc en ted in thP To,vn gricul-
tural ollege collection is a foll(nvs: ... '\u1e , 1 :5, 1~ ther 1ra\v 
ford)· Je1vell Junction, 1 01 (,J . .L\. Rolfs)· ~1:arsha1lto\vn, 
1 91 (F. C. te\\·art) I-Ilnuboldt. 1 90~ (Geo. Foster); tory 
County. 1 2, ( ... 1... ~ . I-Iitchco ·k) ~ ... fuscat~ine, (Fcrd. Reppert); 
Cedar Rapids, L. H. Pnn1n1el). 1'hough not repr~ented by 
specimens] I may say that i t is corntnon in 1nnnv parts of Io,vn ; 
... me3, a1Toll. ouncil Bln ff De 2\foines~ Dakota ity, and 
Clinton. • 
Its European distribution is as follows: onvay, weden, 
Finland, England, Russia and Germany. 
FAL E FL ..i • - ( Carnelina sa lima~ C1·antz.) 
Description. An erect annual \Vith simple or sparingly 
branched stem~ one and a half feet long, smooth or slightly pube-
scent hairs stellate; lea\"es erect, lanceo1ate or arrow shaped, en-
tire or nearly so. Flowers small, yellow, pedicels in fruit spread-
inp:. Pod obovoid four to six inches long, smooth, reticulated, 
margined from beak do,v11 along placental side 'Yith s1nal1rr 
ribs bcL\veen them. eeds light, bro\Vl1 one line long, 1ninnt ly 
pi ttecl caulicle pro1nincnt, running lengthwise with a prominent 
groove bet\vecn it and t.hc cofylrdons which are incumbent. On 
the addition of water ihe seecls become mucilaginous. 
D~isfribufion. It. ic:. con1mon in ~f Rnitoha south to Minnesota, 
J" orthern Io,va and the Dakotas, \vhere it is well known and a 
troublesome \veed. tor.v county, 18 2 (Hitchcock). 
Dr. Robinc:.on states: 
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• 
Figure 60. FALSE FL \ ( Oamelinu satica), in grain field::;. (Charlotte l\1. Kmg} • 
• 
• 
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A 'veed not infrequent in cultivated grounds, especially in flax 
fi elds in Canada and the n1iddle states, extending across the con-
tinent. 
T 1 BLI \ G ~~ U T t\Rl) - ( £sJ'11tb1"'iUJil alt£ssiuuon. L.) 
])eSC1"lZJlion. 1\ Jeaf. r. h1·alleh cl HJlJlUal fronl OT1 0 t 
hio·h 1 \V r l av ru11ejnat pinnatifid irrea1tlarl -r i 
:£ nr f e t, 
th( d r 
'vav:r n1ru·!ri11 d. l ... pper leav ~ ~HHlll ~· t11J· a 1-lik ~ . 
.6\lr. De"-rev des ·ril ~ th e d a folio'' .. : 
• 
• 
The seeds of the lurnbHng n1ustard are about 1 rnm. (1-25 inch) 
long and about one-half as thick. ~l,hey are about the sa rne length 
a s the naked seeds of timothy, but are less pointed and not so 
thick in the middle. Although generally oblong in outline with 
rath ~r b1unt ends, they vary considerably, son1e having one scar 
I1igure 61. T U .MBLl~G l\1 USTA R D;.. (Sl.,ymbrium altissimum). A recently in-
troduced weed. (Photo. by Charlotte M. King.) 
• 
• 
X2 d 
c 
0 
Figure U2. TlLl\1BLINb \lUS I \RD, ('::>isymbl'i11111 altissinuun), in tlo\\er, b leaf; 
a root, c tlowcr. (Dn 1')1011 of Bot.m) l S Dept. of \~uiculturc.) 
or hollow extending half the length of one s1de, others having two 
nearly equal hollows on the same side, extending from opposite 
ends nearly to the middle, while still others ha\ e scarcely any 
hollow. In some the radicle is very prominent and straight, in 
others it is curved spirally around the cotyledons, and in some 
it is so nearly covered by the cotyledons as to be scarcely per-
ceptible 
Dist1-ibulio1u. This \Yeed has spread with considerable rapid· 
ity in the J orth,vest. Dr. Robinson states that it was scarcely 
more than a ballasL \vced about the large cities of the tlantic 
seaboard, and records its occurrence sparingly in southernMis-
souri (Bush). 
Mr. D ewey, \Vho has given us a good account of its distribution, 
states : 
The earliest authentic report we have of this species in 
America is a specimen in the l~ational Herbarium, collected on 
ballast ground at Philadelphia in 1878. There are no indications 
• 
• 
• 
• 
c• • 0 0 
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Figure 63. TUMBLING MUSTARD, (Sisymbrillm altlssimwn> c. seed natural 
1ze; b. seed magmfied. (Dtnswn of Botany LT. S. Dept. of Agriculture.) 
that it ever spread from that locality. It is said to have been 
observed in 1883 along the tracks of the Chicago, Milwaukee and 
St Paul Railway a t Sheffield, about five miles east of Kansas 
City, Mo. I t seems to have s pread slowly in that vicinity until 
within t he last two or three years, and is yet confined to a com-
paratively small area. In 1892 it was observed at Aberdeen~ S 
Dak, and is abundance and distribution at that time indicated 
that it had been present t here at least three or four years. In 
1893 it was collected at Chicago, and at Weehawken, N. J .; in 
each case introduced along railroad tracks. In 1894 it was ob-
served first at MinneapoliS', and in 1895 it was collected at seven 
different points within ten miles of that city. It is most abundant 
about elevators, indicating that it is probably introduced in 
impure seed which is cleaned in the steam-power cleaners. 
The earliest authentic record of the tumbling mustard in 
Canada is based upon specimens collected in 1885, on the 
Canadian Pacific Railway, at the eastern base of the Rocky Moun-
tains, in Alberta. It was found soon after this at several points 
along the Canadian Pacific Railway, and had evidently been in-
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troducecl in baled hay or in grain during the construction of that 
road. It grew with great vigor and spread with greater rapidity 
in that region than it has at any point farther south It is evi-
dently well adapted to varying conditions, however as It grows 
well on Vancouver Island, on the Pacific Coast; in Roger·s Pass 
at the sumrnit of the Selkirk :Mountains, where it rains or snows 
• 
nearly every day; ac1 oss the dry plains of the Assiniboia; at Port 
Arthur, on the bleak northen shore of Lake Superior; and in the 
southern parts of Ontario and Quebec. Its range so far as known 
at present extends from Roger's Pass, Castle i\lounta1ns and 
\Vinnipeg on the north, to Sheffield, :\lo, on the south, and from 
Danville, Quebec, and \Yeehawken N J., on the east, to Van-
couver Island on the west. Ten1perature and moisture have not 
yet limited its ranue, and there is every reason to suppose that if 
left unchecl{ed it will spread throughout all the terntory just 
marked out and dispute the possession of the land w1th ragweed, 
ox-eye daisy4 and Russian thistle. 
I ha\e recently seen specimens from East St Lotus, (Eggert 1896), 
where it was found ln 1\lr. Letterman in 1 96 
It " ra found in :\1ne"' bY Prof. G . \\ .... ( 1Hl.VPI\ in 1 ~n:>, and 
• 
again in 1 DG. In ndditiou to thi "' loenlit\, "\Ir. D:\\\P\ rPport .... 
it fro1n the follo\ving loenlitip.._: "1 t ''a ... al -o found in 1 95 at 
l)avenport, 13lne Grn ~ nud Dicken ~ Io"ra. 1\t T)iekeu , in Clay 
county it, had "' }H' 'ad for "'Olne tli ... tnnc along the hicao·o, )fil-
\vankec and St. l.)nnl I~ailw·ay.' 
• 
.... fr. J-f. n { Ol'l'(J\V hn~ fonncl a con-.,icl rablc qnant.ity of tbi weed 
in on of th field "' nncl along the railroad n ar 1\.rne ,. From the 
abundance of thP "Peel iu thi..., place it is eYiclcntl.\ spreading quite 
rapidly. 'I'h< "Ti tcr I night, further n1ention that. t,he 1\.,.eed is 
quite alnuHlanf, 111 ·onthr-a tPrn finnesota anclnorthea tern I owa 
l>rt\\rrr-n La.n~ing, fo\YH , 1ancl LaCre- c nt., finncsotja. ince 
''yriting 1 ~hc uhoY<' th~ \Yritei" ~has olrPrv~<.l it, in l(o snth coun(v·. 
In thc:-c plant "' it. i""" itnportant to de-.,tro.' the plant .... before the 
srPds haYP for1n d. 'fhi .. eau be done b.' pulling the ~ onn~ 
p1an.ts up. 'J'hi "' i" not nl\\ ay· an ea y nu1tJt r, a it rna! 
1ncan th lo"'s of a good 1nany· plant of oats, flax or \Vheat. 
~ till, it is bot~t r to suffer a li tt1e lo ... in this direction, 
than to hnY~ all of the 1nuc:;tard plants n1ature seed. .A. judicious 
method of rot n tion ·hon1d be follo,ved: flax, 'vheat or oat fields 
ran easily be freed fron1 mustards by cultivaLion. ~1nstards of 
• • 
vacant lois or strr-ets 1nnst be removed and this can be done by 
cutting the- young plan tc:; off in J nne and July, and repeating 
later in the season. 
The field once. c1enred, ~hou1cl be kPpt so· this can be done only 
\Vhen cleau seed is so\vn. )f uch of the seed is removed by clean-
• 
• 
ing, ~orne, ho,ve,~er rcn1ains. I t \Vould be \vcll to set aside cer-
tain area for the production of seeds, the~0 fields kept rigidly 
elean. If far1ners could be induced to follo\V thiB S} '3tem, they 
\Yonld have but little 11111 tard pro' ided an effort 'vonld also be 
1nade to plo\v early in the fall and induce the mustard seed" in 
the field to germinate. \Vhen the seeds have germinated, run 
over with a harro\v. 
R ecently in p;oino· t!hrough ~ection '"" of eastern :Jiinnc~ota and 
""estern \\ri eon~in it ''ra YC'l"'\ noticeal>l0 t,hat nrustard~ \\1Cr not 
• 
common, larg~ly becan-o flax i not gn->"-ru an(l clean eel bas 
been u ""'ed. 
I an1 certain that rnnch of the seed lllU'\ be removed in this 
.. 
"·ay. There are ca-..e..., of prolonged vitality under favorable con-
dition , hut thes0 arc exceptional. Elsc,vhcre I have quoted Pro:£. 
Beal, \vho fonnd vitality· ·1ft.cr ten year "' . I t should be remem-
bered thatJ nloi -ture \vill induce ger111ination, provided the 
needed an1onnt of ox.) g. en is pre~ent. 
Mr. R. E. Buchanan in the sea~on of 1902 on the collegP 
ground carried on bOnlc cxpcriinents, in t,rcating mustard with 
a copper ulphate solution. The follo,ving solution \Yas u sed: 
One pound of copper sulphat e to four gallons of water at the rate 
of 50 gallons to the acre. 
I 
RESULT OF ). PR.d YI~ ... G l\flT~ T RD WTTTT (~()PP1~1~ 
ULPHATE ~ OTJ 1' fC) .. """. 
July 19. ~. prayed thoroughly. 
1. Pat<'h of 13ra.·stcft StllajJi.·fntnl o11e square rod by roa<l-
i de·. In fn 11 l> lnlHll, ~cnnc 5ccd ct. 
2. Pa tch of Bra. s1ca III:Jra. one "qnarc rod. In full bloom, 
much seed set. 
July 21. 
1. ~fo t, of the l~av0"' hri\·0llecl ancl ~OlllP\\·hat, clrv, bloon1s 
• 
Hnd ten1 not affeetcd. 
2. Entire plant ~Olll c\\·hat sluiYcllcd and dry. 
July 22. • 
1. T.J0avcs dry an rl1no-:;tly dropped. Rtcrn nnaffcctcd. Rip-
ened 1nnch ~e~cl. '1ontinned to hloon1. 
2. Entire plant killed, bnt not before sorue seed had ripened. 
• • 
• 
I 
• 
E:FJTE 'I'{) ... r 11T l~ l PL_\..TT)..; GRO\:vr T(} WITH MU -
TARD. 
Bluegrn s ( J:>oa. pl~aten ~~)not affected. 
Larcre acr,veed (.A 1nbro ttl f1'ifida) not affected. 
Prickly I ttnce ( IJactuca ). cari.ola) \Vas bro,vned somewhat, 
but not rnaterially injured . 
.... forning 1 lory ( Oonuoluulu ( piznn) \VIUS brO\Yll d n1em:hat 
but soon recovered. 
Burdock (A rclirtun IJappa,) l H\T - killed bnt1 inune iately 
sprang up acrain fron1 root. 
Prof. I.~. R .. r ones carried on son1e exp riments of killing kale 
---
·w·ith copper sulphate. The us of copper sulphate has also been 
favorably r port c1 on by Prof. Bolle.Y and others. 
Prof. Jone<; "a'~ as :follo'v : 
• In conclusion ho\\ ever. we ~ish to add our conviction, that 
the preferable wa} to handle kale and most other weeds in till-
able land is, in general not by the use of chemicals but by shorter 
rotations, more clover and corn, and cleaner cultivation. 
PLOT I. II. I I I. IY y 
Solution u<secl 
3 Copper 
Sulphate 
3 "' Copper 
1Sulphate 
8" Copper 
Sulphate 
3 Copper\ 
Sulphate 
3 ,., Copper 
Sulphate 
. 
June 13 June 13. June 19 June 23f fJune 23 
Date ''hen Sprayed June 23 
o Kale Plants 136 130 .J 115 92 86 
'"hen Sprayed 
~ 
"0 ~ "0 "0 "0 ~ "0 "0 "0 Q) Q) Q) Q) Q) 
Condition of Kale .... Q) -.:$ .... Q) "0 .... Q) ~ .... Q) "0 .... Q) "0 ::I .... ::I _. ::I ..... ::I .... ::I ..... Plants on folio\\ mg ...... u ~ u ~ . ..... u ~ u ~ u ~ Q) . ""' Q) Q) Q) Q) . ..... Q) Q) . ""' Q) Q) c Q) c c c c dates. 
·- !t: 0 ·- !t: 0 ·- !t: 0 ·- tt: 0 ·- !t: 0 c ~ c < c ~ c ~ c < ::::> ::::> :::> 0 . :::> 
June 15 3 
-
June 28 81 78 32 18 66 46 17 87 1 
• July 5 31 53 52 18 00 62 17 15 83 11 21 58 19 9 58 
Vt Agrl. Exp Sta. 13 284 See also other reports of this station 
--Prof. Bolley. Proc Prom Agrl Sci 20. 
• 
• 
• 
~ 1gure 04. CORN COCKLE ( Lycluus r~lfhaqo l. Common in (;rain Ji i(!l<.ls. (Chestnut Dn lSI On of Botan}, U S De.! pt. of Agnc ultur(! > 
One of the 1110 t con1111on ''Peel "' found in our grain fie Ids is 
corn eoc klc. .1:\ bnndau t t h roughou L th0 uo 1·thl~r11 ':i t a t0~ ''" hl~l"<' 
"·heat i-., gro\Yll. t i. a nat,iv~ of :'Europe and appears to b0 quite 
a noxious there as in the .,..nited ~ 'tntc and anada. ~."ceds 
for1n a large con ti t.uent. of the so-en llcd ,v·hea1t ~' cr ;c11 i 11g,, frotH 
the Xorth\\est. 
De cripLion. ..A hairy annual 'vced clothed with 1onp:, soft 
hair . TJcaves linear-lanerolatP, acute or long-acuminate· :flo,vers 
nrc purple and long p0dn11cled · calyx lobes long linear, surpass 
ing the purple red petal'3 · seeds lal'ge, roughened and black. 
Distribution. This plant is \videly distributed. from ova 
~ 'cotia to Quebec, and souih from ew England to the southern 
st.ates, and wec;tward and north,vard generally in \Vheat growing 
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F igure 65. CO\V II E R B, (.<..,aponariu raccaria). The seed of thts "' eed common -
ly found in screenings. (Chc!Stnut and Wilcox Division of Bot., U. S . Dept. of Ag ri-
culture ) 
• 
• 
-..ectionc;. The plant undoubtedly wa '"" native to the oriental coun-
tTie~ but ha '"" been preacl h,Y n1cans of "'heat culture. It is not 
to be 'vondcrcd at that1 thi c. 'reed ha beco1ne so generally scat-
tered in "~heat gro""ing rco·ion a::, the seed are so1newhat, diffi-
eult to screen by the ordinary 1nethods. 1,hC'-:,e screenings are 
n1uch u ed in feeding stock in ~o111e plnec~. The farn1er often 
so\\-::> coeklo 'vith hi::> wheat. 
E:rlernlination. Thi- \\1 ed is an annual and in order _that it 
111ay be checked in its pr ad n e only clean eed. The seed 
~hould be put in clean soil. 
eeds poisonous. It ha- b 4 en asserted in Europe that corn 
cockle in flour and bread - tuff i "' jnjurious to health. N evinny 
· \vho ha .... ~xa1nined six or -even hundred sarnple~ of flour, found 
that lOG of the"ie contained i1npuritic"': and that 19 per cent con-
tained corn cockle seed, the aruount ranging from one-fifth tQ 
t\'\"O per cent. 1\ ccording to the Experi1nrut ~"tation Record, " 
person eatino· 1,200 grains of bread rnadc fron1 flour containing 
only one,..half per cent of corn cockle seed \Vould consiDne six 
grain of cockle seed, an a1nonnt \vhich tho author belir' r -- b(l-
yond doubt to be poi~onous in it~ effect . ' 1'he poison in co~ 
eockle i 1apolo.r~n and is partiall,\ cleeon1pos c1 \Yhile baking, hnt 
n~vertheleb5 :--ome of it ren1ain~ and the usc of flour \vhich con-
tains corn cockle should he forbidden. 
OW HERB. ( aponaria VaccariaJ L.) 
Co\v IIerb is another i1npoDtant constituent of "cockle" in 
w·heat screenings, and lik(\ t,ho preceding \V'0ed ha~ been largely 
spread by n1cans of \vheaL culture , 
Desc1·ipt ion. ... glabron annual fro1n one to t\VO feet high 
\Y'ith oppo it ovate lanc(l{)Ia~te leav€"3. Flo'·'ter.. in corymbed 
c·ymes; calyx :>-angled, enlarged and angled in fruit; petals pa1c 
red. 
Distribution. Cornrnon in Europe:. Founrl in "rhpat fiplrls 
of the east and as far \Vest as Missouri and Kansas and the Rocky 
~fountain region and 'vhcat region of the northwest. 
Extermination. ~lean -:,peel ::-.ow'11 in clcn n soil is t h~ on 1 v 
., 
1nethod of extor1ninating the \Veed. 
This i.::; ano1 hPr ""'crcl ronnnon ly fon nd in '"heat s~reen ings, 
abundant in the nortlnvest. 
, 
• 
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Description. smooth or slightly pubescent annual from 
one to t\vo and a half feet high with simple stem. Lea.fllets 5-7 
pairs, obovate-oblong to linear notched or mucronate at the tip. 
'rhe one or t\vo nearlv essile fio"rers are borne in the axils of the 
... 
leave'"", corolla violet pu11)le. Pod linear, several seeded, seeds 
blnck. 
]),.,fribulioJl.-Frotu cn ... t 111 anndn 
~< \\' bu!?.·lnnll h the (.r<ll' linas. \Ve"' t to 
'o.,J , 
• 
• • 
to . -ortJnve-t TerritorY. 
• 
1i --ouri and nortln,·ard, 
Figure uu. COM \ION\ ETCH, ( Vicia j;ulira). The 'iced common!) found in 
\\heat sc reemngs 
generally in the \vhcaL gro\Ying ection:, of the northern and '\Vest-
ern st a tcs. 
Exlernu na I ion. C\lcan seed SO\Yn in clean soil is the only 
rnethod of reruoving the weed. 
Rl .. SS f ... \ X 'fii Ifri'L h.- (). 'Talsola ]{a li, L. L'cu·. Tragus., D. C.) 
·The l{n ~ian t hist lo as a \vecd in grain fir Ids is n ot nearly so 
serious in I o" a a it i.., in the Dakota c; ancl ~ Iinnesota. ever-
• 
• 
• 
theless it is somewhat troublesome in northwestern Iowa. 
Desct·ilJtion. An herbaceous, s1nooth or slightly pubescent 
annual diffusely branched from the base, from one and a half to 
three feet high, spherical in the n1a.ture form. Leaves fleshy, 
Figure 07. R OSSIAN TJll. TLE, ( 'also/a Kali l ' tll'. 'l'ruuus). A common tum-
ble weed. (Dewey Divi:siou of Bot., U. S. Dept. of Agriculture) . 
• 
• 
• 
a]ternat } snccu] nt, linear suh-terete: one to t\vo inches long, 
pointed in tlH~ older pecin1 n-. pper leave in the mature 
plant per i tent} nch ""ubt nding: t\vo-leaf-Hke bracts and a 
fio"rer. L 'tcn1 n11d braJlche"" red. 1.\p ta]ou "' .flo\v r s sohtary and 
e--ile. ( n 1. ' .X c n i--itng f fiye 1 r ""i tent lob --, enclosina the 
Russian Thbtle ~eed germinating. (Can•er). 
dry fruit \vhich is usn all . ., rose ·olor d. abouL one-t\\Tel:fth of an 
inch long. ] i ve ,.. tn 111 'lJlS nearl.Y a- long as the calyx· pi~tils 
simple \Vith t"ro -lender ... t . ., Ie ~ producing n sino·le obconical de-
pres"'ed cecl, dnll grny or green \vithont albnn1en. The en1bryo 
is spirallJ coiled. n o·enll ina hi on the coty ledon.s are subterete. 
The plant fto,vers in Jnly or 1\.ug11st. The .... ccds n1atnre in ug-
ust. 
Disfrtbufton. - It is untivc. to eastern ]~nropc and western 
Asia. The seed \\rn "' first, bronght into Honth ])akotn, and so \Yell 
did the plant. adapt, itself to the plains thnt. it hn ~ no\v spread to 
nearly e\·er\ c;;lnle \V<) '"' t of the· \li '"'"' is "" ippi 1'1\ er and n1any state 
east. IL i o11 ~of 1h<~ lll<Y"f, cbaracte.ri ... tic plant ... ()£ the \Ve tern 
plain ·where it s hal>iL of rolling has enabled it to be scattered far 
and ''yide. 'l'hP \VC<'<l i "' n <'Oll "' picnons fen tn r of the -\,re ... t] plant, 
tnaking thC'ir appea rance nlollg tbe rnilroad etnbnnlnncnt'"", street, 
and field "' . I t ltns, ho'' <\' r1-. spread Ycr,v little he~ ond nortlnvest-
ern Io\Ya in 1hi "' st afr, l>C'lll!!_' fonncl chieth fro1n L'\ on connt:r to 
~ , • t 
(1erro Gordo c·onntY 011 1he cnst, sonth\\c"'t io I)ottn\\9 attatnie; 
• 
occurring of eonrsc nlso .xtcn ively along thn l fr·--1" ipi river es-
pecially ihC' s~uHlbar.. Jtj is fonnd hero nnd th~rc in sratterPd 
counties over ihr entire state along the. rail\\ a;v '3 and in cities and 
vjllages. . 
Exle1'1ninalion . -'rhe 11u .... -- inn thi "' t]e. a aid before, is an an-
Dewey. Bull. Dept. Bot., U S Dept Agrl. 15. 
• 
• 
l 
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nual] hence it would see1n an easy matter to de-troy it. nd as 
a rna tter of fact, when taken in tin1c it i .. not a difficn 1 t \Yeed to 
remo\ c. It "' noxiou -.,n ,., co1nes large l) fro1n the fact that the 
plant i · o productive. If a I u::; ian thi tie i once cut off at the 
' 
1 3 
F1gure 67 A 1 Yonng Rul)s1an Tlustle (Sal sola JL'ali 1 a1· Tragus). 2. Cro:ss-sec-
twn of seed of R uss1an T histle. 3. Cross-secttOn leaf of R uss1an Thtstle 
surface of th e gTound it never grows and hence in all cultivated 
fields it is not likely· to prove a great pc-,t. The question is, ho\v-
ever, a ver) different one in pa tures, 1ueado\YS and roadsides; 
here the \veed cannot be rcu1oved b"' cultivation and many of the 
plants mature their seeds uu ob erved. T'he ren1oval o£ the weeds 
a]ong ihe road. ides i in1porLant because it is l argely from this 
source that our fields becou1e infested and the removal of the 
\\~eeds a1on0' the road::,idcs cau best be acco1n plished by running 
• 
l 
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over the patch "rifh a nlo,vcr. It ono·ht, as a n1atter of fact: be-
coinc the rcg~u}ny prac·t,ice of the road O\rerseer to kill the "-reeds 
along· the roadside at~ len -- t once a year and this ono-ht to be done 
.._ ... 
in July ,v·h u tilie plant"' are in fio·w·er or earlier. In pastures it 
,,~onld be"\ \veil b f:;llcw· the satne plan, only one ... houla take into 
•> ..,
·I 
Fi CYure B7B 1 and 2. \magnified' IC\\ of Hu'>~t.m Thi~tlc l<.•.tf :-J, Stoma of Rus -~wn Tl1 i~tle leaf ·I, H \1'-ist.lll Th bt I e le.1f" 1 th cr) stab {Charlotte M. K mg). 
collsicl0rnt ion thn!. lllHll\ of 1h0 s1na1l \\rcrds \vill rc1nain unob-
• 
scrYrd or pPrh n ps <·n 1111 o t bt> tone heel " it h 1 he 1110\YCl'. I n Inc,ado\v~ 
t hcn·p is not nsn n 11 y YPr.' 11111eh danger, l.H..'CH nsr thr weed requires 
the open, frc~ ground, UlHl in ''rcllregulatecl u1cndo\\· the open, 
free ground is not, colnlnOH, or at leac;t should not Le. It is also 
importaut.1o consi der in thi~ connection the 1uethod of exterlnin-
ation aft0r the seed'"' ha\ r nnep for1ned. I11 spcakino· of the dis-
• 
tribution of the 'veed the staten1cnt "a Ina de that fences hedges 
and wind-break::> \vcre effective harriers against its further 
spread. 
~Ir. De,vev ~ays: 
Tree planting has been advocated and if the methods of weed 
eradication employed in the past years are to be used, trees may aid 
somewhat. The timber claims throughout the greater part of 
South Dakota are so full of Russiaa thistle that it is impossible 
to cultivate them, and they become a source of distribution in-
stead of a barrier to it. A good growth of timber would certainly 
retard to some extent the rolling plants, but it would not be an 
effective barrier_ 
On thi., point it ha-.. hce11 ... tated fnrthcr that snnflo,vcr \VOnld 
. constitute an eft'c ·tiv~ break. and heing· an effe(·tive hreak jt,,vould 
... 
1 2 3 
F1gure 67C. 1 Flo\\ er of Ru::;~ian Thi..,tle. 2 Seed of R u~sian Tlu'Stle. 3. Embrys 
of Ru~sian Tlustle Seed (In part after De\\ e} ). 
be an easy matter during the early spring to e-t fire to the large 
1nasses so collected. 
Railroads and the ./!}xle11nination of the 11' eed. In our expel'i-
~nce over the state of Io"ra, 1innesota and Wisconsin, we have 
found that the railroads nrc very n1uch 1nore careful in the ob-
ervancc of the Russian thistle la'' b than the people of the same 
cotnlnunitie-. It ha "' becutue the regular practice of all of our 
great trunk line ... to ren1oY~ the weed during the n1onth of ugust 
by mo,ving and setting the ~ \veeds on fire. It is true thaL sotne-
times these "~rds are ov~rlooked, bnt, as a 1natter of fact the 
vast majority of the \veeds are destro) eel in this way. The rail-
roadf3 in the states of _._ T ehra ka and Io\\ a, especially in the in-
fested di triet..;, have: kept a large force of 1nen at '\vork to remove 
the '\veeds, and yet, ')OlllC of thc~0 \Vceds ~requently escape the 
attention of the men who are supposed to remove them. 
Oities and Towns. The most frequent source o£ danger o£ the 
Russian ihi tle today co1ncs frn1u the cit ics and towns. TEe va-
• 
cant lot ''rith its unsightl,v ·weeds is a seed -farm for the Russian 
thistle. tock yards and streets are well adapted for ifue gTowth 
and preservation of this noxious weed since the vast majority of 
• 
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~itiP-., and tO\\rn ..., pn, .. bnt little attention to c1 "" truction of weeds, 
for. \Vh n tlu~ Inntt<~ r i hroug·ht, to thPir attention it is too late to 
, 
tle ... tro\ the~ '>f'(L ns fhcv lun .. ~ fnll\ for1ncd. ] r g·ard the dano·er 
. ' '-('Otning fro111 ·iti s n11d tO\\Tll '"" a-- a verv gr at one. 
Future of lh e llll\\lfl/1. 'Jllt .. ;flc l?l. l owo . rrh la\Y"' of the state 
F1gure U8. Russl<lll Thistle (Sal sola Kali rar T1 ayus). (From spec1mehs in the 
Herbarium, Iowa ~tate College). 
of Io\va con1pcl O\Vllcrs or oecupants of la11d to renln\"C the Rus-
sian thistles, and so far as the railroads nr collecrnccl it has been 
rigidly enforced. 
:JIILK WEED. 
everal of the 1nilk "\Veeds are trouble onH~ \Yred 
fields, t\VO spceics cspcrially, the common 1ui lk \vcecl 
cornutiJ Dec a isne and the 11. speciosa; T on·.) 
• • 1n gra1n 
(.L1sclepias 
Description. ('1ounnon milk \veed, .L1sclepuls corn11liJ is a pe 
rennial herb \vith a stout stalk from two· to five fert high, finely, 
soft, pnbescc.;nt~ or ton1e11tose leaYes ohlo11g, n\ nl or o\·ntc, ob-
tuse or roundish aL the base, the young leaf sonle,vhat pubescent 
above, soon beco1ning glabrate. Petioles stout, and flo,vers borne 
in umbels fron1 a few to many, pedtuncles pnbcscen t or tonlen-
tose, corolla dull purplue or greenish purple, occa~ionally pale in 
... 
.. 
• 
c >lor. }-,ruit. i a follielc and i · borne in erect pedicel . 
JJ isll'lbulloJl. Thi- specie;; is \vidcl.' eli trihut~cl in the north, 
occurring in \VH tc plaero:;. X< \V 13rnn"" iek, to " ac;katche\van, 
alono· ... \ tlantie eoa.st. to x-c,rth nrolina and south and \Vest to 
nii--ouri and I\:ansa . 
Dc{jcripf.ion. ~-.'h o ,,·.v 1nilk \veecl - (. 1 (lepurs speciosa) is a 
perennial frotn one ot four feet high: 'vhite to1nento e or can-
• 
F1gure BH. MILK \VEED, (.Asclep ia" t OJ'Il ll fi ) . .\ common \\ eed in grain fields, 
garden~. etc. · 
C<:>cent. Lccn'"cs thick, broacll)r O\ a to or oval, petioled; pedicel glalr 
rate above, flo\\·ers borne ill cl0nsc 11111 be Is or rarely solitary, the 
pcdicels stout · corolla purplish green, large; follicle erect or 
spr~ading on the recurved pcdicels. 
Disll'ibulion. ~I oiL t oil frn111 :\fin11r. ota and northcn1 To,va 
to Kansas, in the Rocky _jloun bain region, co1nmon in Colorado, 
1 
3 
Figure 70. C'O:i\I,:\101\ \I ILK \\rED, (A~clepiu~ cot·nuli). A comnwn weed in 
grain fields, garden:--, etc. t l ~. Dt 1 t of Agriculture). 
• 
• 
3jl 
Wyoming and Utah, a troubleson1e and pernicious weed. 
Extermination. These weeds are tr oublesome not only in our 
meado,vs but occasionally also in grain fields and gardens. In 
the extermination of these weeds it is best to follow the methods 
given for horse nettle or Canada thistle. 
WEEDS OF CLOVER MEADOWS. 
The weeds found in clover 1neadows vary greatly, depending 
upon the locality. The origin of the seed al o determine the 
·kind of seed that may be found in the n1eadow. Many of out 
'vorst weed pests have been introduced with seeds of various 
kinds. In 1 91 (Bull. I a. Agrl. l~xp. ~ 1ta. 13 :72) I called atten-
tion to several bad weeds on the co1lco·e farm in the following lan-
guage: "A good illustration of the introduction of weeds 'vith 
agricultural seed came to my notice last year. In several clover 
patches on the farm both Ox-eye Dai y and Ribgrac;s came up 
in good numbers. Ribgrass, so far as I know, had not been knowx~ 
on the college farm before, in such numbers. 
Ribgr ass i ~ also known as Ri pp1egrass, Ribwort, English Plan-
tajn, Buckhorn, Plantain, etc. The botanical name of the weed 
is Planfago lanceolata~ L. I t is an European plant, but now not 
uncommon in the east and some paris of the south. It is a pe-
r ennial, bearing nun1eron~ 1on!2: ( 6 10 inches) leaves close to the 
ground. The flo,ver stalk is groove anp:led from one to two feet 
long, which bears a cylindrical srjkp of flowers, at first short bur. 
nltimatelv elongating. T "·o bro,vnish seeds are found in each 
. ' 
vessel. R rcentlv several bo1 anists lun r called attention to the 
• 
occurrence of this weed in considerable numbers in clover. 
The second \vred Jnaking- its appearance in that clover natch 
was the Ox E ye D aisy, also kno·wn as \Vhite D aisy Daisy White 
W eed botanical name is C'lz rysantlzemum L eucanfhemum L. 
It hac; l ong been known as a rrstiferons plant in the eastern 
states. It is a perennial proclncing an erect stem bearing a large 
head of white flowers on the n1argin and small yellow flowers in 
the interior. This head is ordinarily called the flower, but in 
reality it is a collection of sma11 flowers. Another plant belong-
ing to the compos1fe family, a species of Hieracitum or Hawk-
weed, was f ound several timP<;. It appeared to be H. a/urantia,.. 
cum~ L, an European weed, ~vhirh has occasioned some alarm in 
New York and New England. Like the others it is a perennial . 
• 
• 
I 
• 
.,_? )j-
T'he flow' r ... a1· 
app ar ·d in t h 
dc<p 
- ~un 
ornng·e or Hrone color. ~o1ne other weeds 
...... 
, 
field, bu they ar~ nob lik ly to be t.rouble-
bOlne . 
I.~ater ~Ir. }'. . ~tf"rart noting· the great abundance of weedb 
'-" '-" 
in clov r n1 )ndo\YS in all part of the state undertook an investi-
gation of the i1npuri i ... f ·lo,Tcr ..,c d. Il e cxaJninecl in all ~-1 
... aruples of c]o,· r. :;; of w·hich \vere oTO\VU in Io,vn in Ohio, 
3 in Illinoi ... . ~in '\c" ) ork. 2 in j£i ·hignn. 2 in 1\finnesota and 
._ 
1 each in ~fi -souri. ,~,.i sconsin~ ....... ebra ... ka, _~e,v Jersey and In-
dianH. ( f the C-1 'Htuple:- <XHinined 11 \vere practicallY pure, 
C'nntaining o11ly fro111 c ne to six pieces of foreign n1atter of any 
a1uount in !i 0 Tatus. :\1 an.Y of the ~arnplcs sent fro1n the eastern 
"' tate contain SH<'h \\'Pf'd '"'<:)< <1 a-, plantain orreL dock. etc. One 
()f the en "' tcrn finn- clnitu- to lun·c tnaehinrr) \vhich 'vill n1ake 
• 
the clover ced ah"'nlntrl.' pure. 
lr . .._ fC\VH 11, fonnd the follO\Vlng pereen t n o·cs of i1npuri tie~. 
P ERC I• "TA.GF .. 01-" I;\IP UHITII~S 
Where Grown 
Percent of 
Impurltle"-
Dalla Count\, Iowa ......... G'i.O 
• I o \va . . .. . . . . . .............. . 3 5 2 
:\Iichigan ... ... • ........ . .. . 2 3 
Odebolt, Iowa . . . . . . . . . . . . . . :.w 
Odebolt, Iowa, . . . . .... ~6 3 
Cerro Gordo Co., Iowa . . . . . 1 ;~. 5 
Northern 'Missou ri ....... 10 . 6 
Story County, Iowa. . . . . . . . . . 6 
Van M Pte r, Iowa . . . . . . . . . . . . n . 1 
Panora, Iowa ........ ... ... 7.5 
\Valnut, Iowa ........ .. .. 7.2 
Blanchard , Iowa .... . ..... . . 7. 2 
Lori more, Iowa. . . . . . . . . . . . . 7.1 
Otley. Iowa ....... 6.5 
Livingo..,ton Co., N. Y ........ t>.4 
Ladora, Iowa ............... 5. 
Bam pton Iowa,. . . . . . . . . . . . . 5. 7 
Van :\feter, I owa ............ 5.6 
L enora, Iowa . . ........... 5.5 
Fayette Co , Iowa .... : . . . . . . 4 5 
Portsmouth, Iowa ......... 4.5 
Iowa .. ~······ ··· . . . . . ..... 4.0 
Ohio .. . ............ ... .. .... 3.4 
Dext()r, Iowa .. . .......... . 3 •) 
. ""' 
Maxwell, Iowa . . . . . . . .... . 
Davenport, Iowa .... .. .... . 
Moo roP, Iowa . . . .......... . 
2.7 
•> 6 .., . 
-
' Bull. Ia Agrl. Exp Sta 21 805 
' BulL Ia. Agrl. Exp Sta. 21· 807. 
"here Grown 
Percent of 
Impuritie ~ 
Colfax. Iowa .............. . 
I ) n 1'1') , I l) \\• ',' \.. "' . . . . . . . . . . . . . . 
Cre',to n. I n\\ a ............. . 
Elburn, Iowa ....... . 
W au 1\ e-; h a, \V 1 s con"' tn .•.. ... 
1\"l•odul\, Iowa ......... . 
Indianola Iowa ........... . 
Prairie Cit}. Iowa ....... . .. . 
A m e s, I o '" '" . . • . . • • • . • • . 
Ba\.tor, Iowa . .... . ......... . 
l\Iinnesota . . . ....... . 
Franldin Count\, Ohio .... . 
1\Iarengo, Iowa ........... . 
Fairfield C'o, Ohio ........ . 
l\1 t Z i o n , I o w a . . • . . . . . . . . . . 
Elgtn , Iowa . . . ......... . . 
Fatmington, lO\\a .....•..... 
Bondurant, IO\\a .... .. . ... . 
Richland, Iowa ........... . 
Yate~ Co , .1. Y . . . . . . .... . 
ilve r Cit), Iowa . ....... . 
C(ldar, Iowa .............. . 
Adcl , Iowa ............ .. 
Green Mt , Iowa ........... . 
Monroe. Iow~t .............. . 
1\Iingo, Iowa, . . . . .. . ...... . 
Dallas Ccn tcr, Iow<t. . . . . . .. . 
• 
. ., ~ 
-·"1: 
2.4 
2.3 
C) •) 
OJ . ..., 
2.0 
2.0 
1.9 
1. 
1.7 
1.7 
1.6 
1.5 
1 5 
1.5 
1.4 
1.3 
1 3 
1 . 3 
1.2 
1.2 
1.1 
1 1 
1.0 
.9 
• 
.8 
• 
• 
Cull i nt-, Iowa ............... . 
Center Point, Iowa ......... . 
1\Iarion Co, Ohio ........... . 
Dallas Confer, Iowa ........ . 
Rock Creek, Iowa .......... . 
• 
• 
1'1 
. ' 
,() 
,;: 
.. ) 
.5 
Iowa City, Iowa ........... . 
<J u t,h de Con tcr, Iowa ....... . 
HonapartP, Iowa ........... . 
~I edina Co., 0 hi o ........... . 
.4 
.4 
.4 
.3 
• 
~f.r. tewart found that fox tail or pigeon grass (Seta,ria . 
viridis B eauv.) was n1ost COllllllonly found in clover seed, tihis 
'veed appearing in 50 of the san1ples exa1nined. The next in 
abundance "ras the small fox tail ( eta~ria glauca., Bea?.tv) ·which 
appeared 31 ti1nes. N o"r Seta'ria glauca is quite as common in 
this state as Setaria vi1·idis but the reason that it is less abund-
ant in con11nercial seed i.s becau""e its seed is larger and hence is 
rernoved in cleaning. The con1n1on dooryard plantain (Plantago 
Rugelii;? Decw£sne) 'ya-- fo11nd i11 ·11 san1ples out of L Of the 
sma rbveed ( Polgonu-n~P e1·sicaria, 1~.) ''ras found n1ore corrunonly 
than an'T other. The seeds o£ the bind \\~ccd. the 'vild bnclnvhent . 
• 
P. convolvttlus .. and the Prince's feather ( J)olygonunt Penn syl-
van ica m .. L.) though quit<.:) con1 111011 ever.y"rhere in the clover field 
of th0 state \Vas not ahundnnt jn tho SPed for the reason thut it js 
easier renJoved. T,,ro other QTa '"'sPs l)anicurn glabrum_, Gaudin. 
and P. sa11guinale, L .. 'Yere l oth found the for1ner 24 titnes and 
the lnt1er 3 times. 
~fr. Ste,vart says the J>an icum sangu in ale., L. the large crab 
grass ripens its ~Ped too enrly so thnt it is not commonlv fonnd 
in clover se~d. Panic1~m capilla,·e L. is qnite common every-
"·her~ in 1he state in clover mendO\VS nncl in the table prPpared oy 
1\{r. Ste,\rnrt nppears 1f5 time : hnrn.vnrd grass i~ also qn1te C01n-
mon evc.r r"·here in the shnte. and in trhe sarne atb1e l.{r. Ste,vart 
• 
report"' it 1 () tin1es. The Ox-~,ve rlnis.v rnrcly occnrs in this stat·e 
excent "\vherc it is intrndnced nncl in tl1c clover samples examined 
by 1\fr. St0\vart \Yas fonnd in bnt a single instance and that from 
eastern SPPO. 
Prof. Hillman comments on the appearance of clover seed ex-
amined h:v him as follows: 
• 
HI~POH'L' UPO.N THE EXAMINATION 01 SK\ ENT\ ~ .A.MPLES OF 
H ~tn <ir.o VJJ;H. ~,. F.: I> 
Kind of SP~d~ Found and PPrc>cnt of ~amplrs Containing ThClm 
PI a n t a, go H 11 g eli i. . . . . . . . . . . . 8 o . o 
8( ta.ria viridi-.,. . ...... . .... G4. 3 
Polygon nm Per~ica ria ....... 0:!.!) 
Clwnopodium album ......... 55.7 
Plant,ago lan ceoht ta ......... 52.!l 
Humcx crispns (?) .......... . . 52.0 
Bull. Nevada Agrl. Exp. Sta. 47: 15. 
• 
• 
. etarla gluuca .............. 42.9 
Rumex \cctosella ........... 42.9 
Eupho1 b1a nutano ........... 41.-i 
Plantago ari lata ........... 3 .n 
'l'imothy ..... . ............ 3 .G 
Panicum capilla re ........... 34.3 
Panicum glabrum .. . ....... 34.3 
Panicum sanguinalic ... . .... 32.~• 
Amaranthu ulbus ........... 31.4 
Al -ik clover ................ 24.3 
Amaranthu~ r troHexu~ ('l) .. 22.f.l 
BrurwJla vnlgari · ............ 20.0 
rtaria verttcillata ......... 1 .o 
_""epcta Cataria .............. 15.7 
. Jleno nocti1lora ............. 15.7 
Verbena spp ... ... ..... .... . 15.7 
Anthcmis Cotula ..... . .... 12.9 
Plantago major ............. 11.4 
Rumex obtusifolius .......... 11.4 
Ambro ia artemLia.ofolia .... 10.0 
Pan1cum Crn~-ga.l1i. ........ . 10.0 
... ida ~pino ·a ................. JO.O 
\\ hitc Clo\·o1 ................ 10.0 
Polygonum avicularc........ .5 
B1a~~•ca campc~trb ('!) ... ... 7.1 
L e p ulnun Vir g i n i c tnn . . . . . . . . 7 . l 
Panicum SJ>... ... . . . . . . . .. . . 7.1 
Polygonum Ilydropipcr ....... 7.1 
Lepidium intcrmc.'dium ........ 5.7 
Cnicu arven-..1~ ............ 4.3 
374 
Cnicu, lanceolatu ~ ........... 4.3 
Cuscuta arven i - ............. 4.3 
Daucu. Carol!i . .. ..... .. . .4.3 
Pa palum etaceum . . .... . .... 4.3 
Bromu~ sccaliuu~ ............. 2.9 
~Ionarda sp .................. 2.9 
Oenothcra biennb ........... 2.9 
Rt.mrx salicifoliu~ ............ 2.9 
I . ~ 9 '-oanum ntgruw .............. -. 
Anagalis arven~b ............ 1.4 
Anthcrni' arvcn~b ............ 1.4 
Barba rca \yulgari ............ 1 4 
Brnssica nigra ......... ....... 1.4 
Camelina sativa ............. 1.4 
Carox spp ... . .......... . .... 1.4 
CPra"tinm vulgatum ......... 1.4 
Ctchorium intybus ............ 1.4 
Eragro-;tl' major ............ 1.4 
Euphorbia sp.. . . ....... 1.4 
Marrub1um vulgar e ......... 1.4 
'\I a tricaria i nod ora ........... 1. 4 
le9.dow Fox tail .............. 1. 4 
~1(\dicago lupulina .......... . . 1.4 
Otchard gn\"" ............... 1.4 
Oxalh ~t,ricta ................ 1.4 
Paspalum la.eY<.'. • •. . •.•• 1.4 
Potcntilla \lon"pclien~t .... 1.4 
cirpu-; sp ............... . .... 1. 4 
tlene ~p ............ .. ...... 1.4 
aponana vaccaria ........... 1.4 
orne differences are found in the United tat.es and Canada 
-
on the occnrr<:nc~ of dodder seed in the clover. t tention has been 
called to tl1e occnrrancc of dodder on clover in the east rn states 
and has been referred to by the \\rr1.ter. 1\. number of inve"'tigators 
frequently report on the occurrence of dodder seed in clover and 
have report~d its occurrence in Iowa. That dodde-r is some-
times found there can be no doubt ince tbe dodder on 
clover has been reported here and there in the United tates. 
{r. )._ te,vart "ho e"<alnined 4 samples of clover did not find the 
-dodder, nor 'va~ it found by fr. D. . Wallace and R. J. Kinzer 
'\\"ho exa1nined qnite a number of clover san1ples from various 
sections of this state. On the other hand Jones and Orton re-
ported it in five per cent. of the samples examined. In seed 
examination made in anada by Prof. ·Panton, dodder \vas not 
reported nor was dodder reported by Pro£ IIarvey o£ the .Maine 
Circ U S Dept. Agrl., Div. of Botany 14. 
-------Bull Ia. Agrl Exp. Sta. 21 ~ 807. 
Rept. Vt. Agrl Exp Sta 1897: 231. 
Bull. Ontario Agrl. Coli. 98 ~ 
l 
1\.gricultural Experiment tation. Prof. Hillman reports 1 out 
of 3 times of 70 samples examined b) him. 
DODDER. 
During the last few years dodders havA made their appear-
ance in different sections of the country upon clover. The 
following sper1e~ have been reported upon alfalfa and clover: 
C uscuta e pith ynzuJJz Muss, occuring on alfalfa and clo' er; 
ihe :flax dodder, auscuat EptlLnumJ lYeihe, occurring on alfalfa 
and flax; the clover dodder C. racenzosa 1. 1aJ. C Juhan au pon the 
clover (introduced species) ; the warty dodder, a. indecoraJ na-
. tive to the southern states, is found upon alfalfa and clover; the 
a. arvensLs, Beyrich, or field dodder is the mo~t comrnon species 
east of the niississi ppi valley. 
One of the ear lieot references to the occurrence of dodder in 
this country was made by the writer in response to material re-
cejved from ~1.r. Henry \Vallace, then editor of the Iowa Home.:. 
stead. This specimen was sent to the Ho1nestead by Mr. Down-
ing of Hallto,vn, Missouri, with the following letter: 
I send sample of a vinEl that is killing clover, not on my farm 
alone, but it has quite a start 1n this seclion, and all from seed 
shipped here last spring. I send you some that has dried up, 
and some green As soon as it kills lhe clover (or anything else 
that it gets hold of) it dies and leaves the ground bare, but the 
ends of the vine keep on spreading among anything green There 
are spots now already dead that are two or three rods across I 
hope you will give information as to what it is, and also how to 
. get rid of it. 
There can be no doubt that the speri1nens sent to me \vere the 
clover dodder. IIo\Ve\ er it appears fro1n the investigation of 
J\I r. De\vey as well as the investigations of Prof. Hilln1an that 
thjs species is not nearly so common upon the clover in the eastern 
states as it is upon the alfalfa fields of the west. 
The clover dodder has been introduced into the alfalfa fields of 
the Pacific coast and Rocky Mountain region where it is quite 
common. Mr. Dewey, who has looked into the matter stJaLes that 
"it is rarely found east of the Iissouri ri, er. In the numerous re-
quests that I have received for the identification of weeds in the 
state of Io\va this has not been sent to n1e. o doubt, however, 
it exists in some places. t any rate through the importation of 
c]over seed £rom Europe, and alfalfa seed .from the west it is 
Bull. Nevada Agrl Exp Sla. 47: 15. 
--Dewey, Circ Div. Bot , U S Dept. Agrl. 14. 
----I a Homestead, 1889, Oct. 10. 
• 
• 
likel, to n1 ake an appearance. ]~ a1·n1ers should, therefore, be on 
their o·uar 1 for this pian t. 'J he dodders all belong to the morn-
ing cr]or. T fauJj} 7 ( C'onvolvulaceae) . 
'I h<~ co1nn1on 1 ind "'eed. our culth7 ated 1norning glory moon 
flmy r, and t potat ar clo rela:tives. The fan1jly con-
~----0 U rt 
Figure 71. l • I g LD DOD I> I H 1 f(uscuta ar1•en-:ls). Found on clover. a. flower; 
b . flowe r ~pread apart. t ·capsule" ith ~~~\lllCn~ and styles tlwrein; d. seed. ( D CW<:!Y 
DiYision of Hotanv l S D ept. of .\ gri< ultnre.J 
Figure 72. J\"1..~1 • .\ I FA DODD I H. (Uu.o;cufa t:1>illtym'ltm). a. 1low(•r; b. tlower 
spread apart to slum -.;t.un ens and< orolla, c. capsult., showing stylt•s; d. :::-ct?'d. (Dewey 
Di vision of Botany U.S. D l.,PI. of \ gncultnrc.) 
1nins n good lll:tu_y plants \vhicb are tronblesotne in various parts 
of tl1c \vnrld. 1' lte g<~llus Ouscuta or dodder conf ains a good 1nany 
speeie~, lll)\Yfll'd s of a hundred having been described by botan-
• 
• 
• 
i~ts. f the e forty-four are found in 1\..merica, thirty-nin e of 
\Yhich are peculiar to this continent and are found in no other 
part of the \Vorld. 1uong the~e 1\..merican dodders one is f re-
quently :£ound on the hi o·h bu ... h blackberry ( Jr ub us v illosus) 1b:t) . 
'rhe other species are found on various native plants, such as 
sinart,veed, \Villo,vs and 011 various con1posites, such as golden 
rod, snnflo,v :) r ... . te. rl'hc dodd ~ r~ a r lc'),!flc ........ xc·Ppf i ng the 
s1nall ~cale ... on the -..ten1"' herbs of recldi ... h color, \Vith thread-like 
..,ten1 twrinino· around the plant upon \vhich they live. They 
pierce the bark \\rith '""n1nll and short rootlets \vhich are called 
uckel's or hau "' tori a. The seeds are sn1all yet there is stored su£-
fi ·icnt nouri .... } 1nent in tl1 111 to ~ive tl1 < utbt·vo a ..,t<lrt. 'rhc s )eel 
• 
"gern1iuate"' in the soil and oTo\vs sufficient in length to allo\v it to 
come in contact 'vith the plant npon \vhich it lives, 'vhen it iin-
tnediatel,y ... end~ in it- suckers and thuc; beco1ne~ established upon 
the plant as though it \Vere a part of the host. 
The plant continu - to spread producino· flower nntil killed 
bY fro t. 
v 
The seeds thus gradually ripened and dropping, retain their 
germinative now r five years or longer under fa'- orable condi-
tions, buL in \\arm moist soils some of the earlier of them w11l 
usually germinate during the same season in \\ hich they are 
produced. 
The condition- that are the 1no't faYorable for the germination 
n re the sau1c a those for the clover plant. 
T}le dodders contain no chlorophyll, the green colorinp: matter 
found in leave-:;, and heuce can not assiu1ilate, that is, make 
starch out of ra\\T 1naterial such as ordinary green leaves do, but 
rnllbt derive nourislnnent entirely frorn tJ1e host upon 'Nhich the; 
live. .._ nch plants are called parasitic. 
ExierJnitwlLon . The first and tno-t itnportant point :s to (lb-
tlain seed that is free £ron1 dodder seed. I ,fj i:; Le--t. therefore, t<.. 
obtain uhe seed gro\vn in tJ1e j ! ississi ppi va Uey and the (\ast. 
EnropBa ll sP cJ shonlcl11cd· unclc;) r Ull,V c-onsulcration he ]lllrc:lln~cd. 
There is likelihood o:f sou1~ cianger fron1 the ea~t, son1e tlnn!J,er 
from the sonth, and e-pecinlly fron1 tihe '\rest. "lover C\~ed gro\\ll 
in th~ onth of Io,va is hardly suited for our conditions audit i~ 
not liln:\ly that the Io" a farn1cr V.ill pureha ~e 1nuch of th iq seed. 
Farn1crs cannot bP too c1nphatieally cautioned againsL sowing 
clodder-infc-stecl c;eed. The ultixnate loss caused by the dodder 
Circ Div of Bot , Dept of Agrl 14: 3. See, also Halsted "Study of 
Dodders/' Rept BoL Dept N .J. Agrl. Exp Sta 1901 451. pl 12 d 13. 
• 
• 
'vill gTea tly exceed the cost of cleaning the clover seed, and clean 
seen should be bought, at any price. 
European seed 0 TO\Vers find much difficulty in separating dod-
der fro1n clover seed. 
I>rof. hc ... tcr, of the ] ela,vare station, makes the following re-
lnaJ·k ~ concerning this "reed in seed~ : 
The purchaser remarked that it was one of the purest sam-
ples of seed be had ever seen, and an examination proved this 
fact, the proportion of impurities being only four-tenths of one 
per cent. mainly dirt; but a close examination revealed the pres-
ence of 0 u-sc uta, or dodder seed, at the rate of 720 to the pound. 
This seed, when sown at the rate of fifteen pounds to the acre, 
which is about half that generally sown in Germany, would furnish 
nearly 11,000 good and vigorous seed to the acre, or enough to give 
one seed to every two feet, in drills two feet apart. The sowing 
of this much C u~c uta seed upon an acre of land would, at least, 
be a dangerous prqcedure, and might result in a total destruction 
of the crop in the course of two or three years Every precaution 
should be taken against the introduction of this parasite in this 
state (Delaware). In Germany Its presence has proved a national 
calamity, and well nigh forced German farmers to abandon the 
growth of clover. 
'The dodder 1na v be c \.ter1ninnted \vhcn once e tnbli hed in the 
., 
follo,ving \vay: First, by the herbicidal treatment. For this 
purpose a solution of copper sulphate in the following propor-
tion-=> "·ill be found efficacious. .A. ten per cent solution applied 
liberally. 
In addition the European investigators recommend a strong 
solution of salt, sulphide of lime, carbolic acid, and sulphide of 
iron. These solu tlons will destroy the dodder'' hen found in the · 
Yegetative condition, buL shonld seed occur then it will be neces-
sary to take the additional precaution to cut the dodder after the 
application of the herbicide and burn it. It should be remem-
bered that these &elution-=> \vill not be efferti' e unless thev come 
u 
in direct contact \vith the plant. 
It is advisable to 1no'v the patch if a small one, rake the mate-
rial into a pile, allo,ving it to dry, and then burn. This should 
be watched carefuTiy for if the seed is formed young dodder 
plants \Yill make their appearance upon the new growth of clover 
coming on. ~ o it is best to follow the mowing by hoeing if the 
spot is a small one, and continuing this for several weeks until all 
danger of infect ion is passed. Dewey rPcommends keeping the 
soil stirred for a bout 2 inches, and that shallo\v cultivation is best 
since the seeds if buried deeper can not come to the surface and 
infect the r lover plant. 
Dodder has sometimes been destroyed by covering with manure 
• 
• 
or straw, but this method is hardly pra~tica ble or de ... irable in 
1nany instances. \Vhere large areas are infected it is a good idea 
to turn sheep or the Angora goat in because these animals are 
a1nong the best weed exterminators. hould a large clover field 
be affected \Ve would advise in addition that the field be plowed 
shallo\v and given clean cultivation for a season. orne hoed 
crop lik6 potatoe~ could be utilized for thi ... purpo~e. It is \vell 
further to follo\v an infected clover field \Vith \vheat and oats or 
maize. But it should be ren1e1nbered that a nu1nber of \Ycedv 
.. 
plants, especially those belong·ing to the order Legu1JL inosae or 
Pulse family are hoc;ts for this S!nne clover dodder. 
European investigators find that it will gro\v spontaneously 
on nettles, some members of the carrot family, and other plants; 
that it 'vill gro\v when forced to do so for a short time on Indian 
corn and mangolds, but not at all on flax, hemp and sunflower. 
The other weeds should, therefore, be looked after carefully 
in the dodder field. 
RIB GRA .-(Plantago lanceolata) L.) 
R1b grass (Plantago lanceolata., L.) also known as ripple grasJ. 
rib,vort, English plantain, buck horn, plantain, etc., is a some-
\Vhat troublesome weed in the clover fields of the eastern states, 
and has been reported here and there in the state of Iowa in 
clover fields. 
11r. F. C. te,vart reported this ·weed several times in the 
clover exa1nined by him. l.:Ir. Royse has likewise reported this 
weed in cereals several times from different points in the s·tate 
and outside of it. The follo"\ving is a sample of many requests 
received asking inforn1ation in regard to this plant. 
· I found it in the clover field If I am not mistaken, the Ger-
mans in Pennsylvania call it Spitzwedrig; please name it The 
seed when ripe is a little longer than clover seed, with which it 
ripens. and is about the same color Stock will not eat it. 
Desc1·ipi~on. A perenial or biennial, pubescent, with short 
erect rootstocks; leaves nalTO\\ ly oblong lanceolate, somewhat 
shorter than the scape, three to five ribbed; scapes slender with 
spikes dense, at first capitate, later becoming cylindrical; bracts 
and sepals scarious, bro,vnish; calyx of four persistent sepals and 
glabrous corolla. Two s1nall s1nooth brownish seeds found in 
-
Pammel. Bull. Ia. Exp Sta. 13; 72. 
Bull. Iowa Agrl. Exp Sta. 21. 
Orange Farmer. Aug. 29, 1891. 
• 
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F igu re 73 HI B c;R \ "':>S. ( J>lonlu!fO lanceolata ) . ..r\ t'ommon weed in chl\ e r 
meadO\'<s (Ch,lrlottL \I h.lll!{.) 
'ach vessel. 'J'hcse ,1 rc hollo,vecl on the face. 
1Jislr1bul1on. .X at i' c to Europe nnd eont111on in fields and 
\Va~ie J?1necs of ~ P\\ Bruns\\ 1el-.. io S orth" est . ~I'crritor.) and 
I3ritish Cohnnlnn. I 11 tbc:> l{oel,y :\Ionutnin region oecnsionally. 
ln n1iddlc rtll<l ''C."'-'Irnt "-1 nt o t o I o,,·a and I\nn~n'j ancl sontlnvnrd 
1u lTloridn. 
11) &ler JJllll a Ito n -'I'll is \V<'cd i ~ a persistent perennial in fields 
and lawll~ nucl c·lnvc·t· llH ndo\\'... . \nthin!!_· bnt thnrono'h cnlti\ a-
• 
• 
• 
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tion \vill destroy it and in seeding to clover use only pure and 
clean seed. 
OX El.E DAI Y. (Clvrysanthemurr~ Leucwnthemum., L . ), 
'rhe Euronean Ox-eye Daisy has long been lmo,vn as a trouble-
sonle 'veed in the ea~tern states. 1.\cconnt:s of its pestifrous char-
ncter are given bY l>arlinoton, IIalstecl and other 'vriters. 
Description. 1\. perennial herb \Vith erect stem spatulate, 
petioled root leaves. those of the ste1n partially clasping. ll the 
leaves cut or pinnn.tifid-toothed. 'Ihe nearly sirnple stern bears 
a large, rnany-fio,vered head \vith ntunerous white rays, scales of 
the involucre with s0arious n1argins. Both disk and ray flowers 
produce achenes, the so-called s~eds 1narked with longitudinal 
lines, pappus absent. 
D islrib?t lion. Oo1nn1on in fields and 1neadows of the eastern 
states and eastern anada, less con1n1on in the middle and west-
ern states. 
Exte1·n1 ination. 'rhe ox-eye daisy is a persistent perennial. 
In exter1ninati11g this \Yeed the sa1ne methods must be applied as 
in the Lreat1ncn t for horse nettle or Canada thistle, although in 
the \vcstern states, or in Iol\va at least, the o~-eye daisy is much 
1nore easily extertninated than the Canada thistle or horse nettle. 
\\"" e have found fro1n our experience that throngh culti\ ation for 
one or t'wo seasons \villren1ove all 1races of the "reed. 
It occasionally occurs as a troublesome \veed in son1e portions 
of the \vest. 1'he \vri ter referred to its common occurrence in 
·\\·estern \Visconsin as early as 1 87. Since then the 'vriter h as 
!Jbserved it not infrequently at such point as \\ ... aterto,vn and 
~1ihYaukee in the state of \:Visconsin. 1'o the south of us it also 
occurs oreasionallv. 'fhe \Vriter observed it in abundance in ,, 
parts of \lissonri as early as 1 <387 . 
The follo,ving no1e published in Oolntan's Rural World tells of 
its abundance in that state: 
The Ox-Eye Daisy, (Ohr.l/santhernum. Leucantlzem1on, L ), is 
slowly but surely malting its "a) to our fields and meadows This 
spring, ·while botani~dng near \Vebster, 1Io., I noticed a consider-
able quantity of it along the :i\Iissouri Pacific railroad tracks. It 
was rather infrequent between St Louis and Pilot Knob, not only 
along the railroads, but also 1n fields. The arg11Iaceous soil of 
1\Iissouri is well aclapted to it, and too n1uch care and caution 
can not be taken to eradicate it at once. It is too well }{nown in 
\Veeds of Southwestern \Y1sconstn and Southeastern Minnesota 
Rept. of 1V1inn State. Hart. Soc. 1887. Also as a separate, 13. 
• 
• 
• 
Figure 7•1 OX h); h D \ISY ( ('ry:wntltemwm Leucantltemzan). Common in the 
East. (Division of Botln). U ~ Dept. of Agriculture). 
• 
• 
• 
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Eastern United States as one of the worst and most troublesome 
of the perennial \veeds of the meadow 
One naturally asks himself how d1d the plants get there It 
is easy enough for anyone to con v1nce himself of t heir origin, it 
he will only notice the great number of weeds left to mature their 
seeds on the embanktnents and unoccupied lands, or some of our 
great trunk lines ,and the means the cars offer for the conveyance 
of seeds and fruits. The general rule is that our European weeds 
moving westward, make their appearance first along railroads, 
• though of course this is not always the case, a~d our western 
plants which mo' e eastward are usually found in simllar places. 
It \vas r eported in Iowa by the \\Titer in 1891 
Dr. Halsted refers to it without con1mcnt as ear ly as 1888. 
--
WEEDS OF TIMOTHY MEADOWS 
The most common ·weeds found in timothy meado\VS are the 
f ollo,ving: the pepper grar,ses, ( Le pzd~un1 apelalum, vVilld, and 
L. Vi1~g~nicum, L.), occasion all) the hedge mustard (Sisym-
briunt officinale, L.), the s1nnller rao· \Veed (Ambrosia arlemisiae-
f olia, L.), sheep sorrel, fox tail or pigeon grass. 
The \Yriter annuallv receives fron1 various ~ections of the state 
Cl 
san1ples of timothy seed and in every case that has come under 
the \vriter's observation the pepper gTasses (L epidium apetalum 
and L. Virginicun1, L.) occur"' in greater or le ... s a1nouut. The 
a1noun t of these impurities varies fro1n 1 to 4 per cent . 
• 
• 
L epidium is a genus of considerable size with small flowers 
and roundish poa:s, tlle valvPs are boa1rshaped and keele:d, found 
in both the old and the nmv \vorlds in temperate and warmer re--
gions. Our I owa species are annuals although a few membel\q 
of the genus are biennials and some perennials. The common 
garden cress (L epidium salivu1n, L.) is welllrnown in German 
communities where it is used as a salad plant. The seeds of two 
of our species (Lepidivm ·virqinicznn.L. andL. apefalum,1Vzld), 
known as pepper grac::s, are c;ometimes called "canary grass" and 
collected as food for birds. 
LARGE PEPPER GRA~ S.- (Lepidium Vilrginicum, L.) 
An erect annual, at first quite simple, later much branched, 
eight inches to two feet high. Leaves divided entire or with ir-
Bull. Ia Exp. Sta. 13 · 73. 
--=-Bull. Dept. Bot Ia. Agrl. Coli. 1888· 41. 
• 
I 
Le;;;Q/um 11~/l/CU/H 
Figure 75. \ I RG 1 '\1 I \ PEPPJ·R <.J R.\.~S (Lepitliwn Vi,·gi?ticum ). (Charlotte ~I Kmg). 
• 
• 
• 
.. 
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reg·ular pointed teeth. } lo\\7 C r::, ~In all, \vhite. Pod circular or 
o,·al \vith a little nutch at the upper end. ecds lio·ht bro\vn, 
elongated, \vith a pro1ninent ridge ou one side. On the addition 
of \Va tcr th~v becou1 :\ 111 nci ln,!!inon-. otvleclons acentn bent. 
. ,, 
D l f J'lb ul ion. '1 hi speC'ies is a 11 H t i ve of the ni ississi ppi 'tal-
leY east to .... .,..c "- England, but JHnv occur;:; fro1n ntario ..... T e\v 
. ~ 
England to Florida. \Ve~t to Wiseonsin. :\I innesota. "'",.. ehra"ka. 
-Kansa-, ~r i ~-onri and 'l'e.xas. Dr. l ~obinson ... tatcs that~ it also 
occur~ in the \\",.P3t, l 11dic-- and is i11 t rod nC'ed in l~nrope. In the 
Io,va ~"tat Cnll(g:e herbarin1n it, i : l'C'}H'e-ented by spec:.itnbns 
fron1 .. \ tncs and 1na11."" nth0r point~. T ..nr!!·e peppel' gl'a s l ""' le"'S 
· cnn1 111011 t h a 11 the Sllt a ller. It;, i - <'Olnlnonl v fon nd along· road-
. ' ides, in 1nea.du"· .... an(l <'nltivntcd gTnund-. 
, ~ 
.._ ) I.AI.JT./ PEPPER (1R .. \ ~\ '. ( Lez)'dunn opelalun1, Willd.) 
:\f uch like the fnrc~g·oi n!!:. nn a 111111 n 1 eig·h t inche"' to t\vo f eet 
hig-h. bnt leave- and pods sn1nllc1·. Flo,vers s1nalL greeni sh. 
~ Peds 1 igh t bro"Tn~ e1ong·a t cd. \vi th a prcnn i nen t ridge on one side. 
eeds heco1ne n1ncilag-inon "' 'vhen 1noistenecl \vith \Vater. Coty-
h~dons incumbent. 
Dislribuhon. ...\. \vid0l\ di~trihu t0(l pecies, extending from 
' X ova ~. cotia to X P\V England, X P\Y ,{ ork. Ontario. {anitoba 
to Hnd<;on Bav. l\f ichi~·an , \Vi ~con~in. \ f innesota, Jo,va, ~Teb-
. ~ 
1·a~ka, Colorado, Texa~ an(l _ y P\V ) fp..xi<'o. Dr. R obinson , wno 
has 1nonographed th0 ~ T orfh ... \1n8rican sprf'ies, st~atcs "from J' ew 
Eng-land aerosc; the cnnl inc11t. ancl son th fo T0:xas \Yhcre, as in the 
... :rorth,ve"'t~ probably indigouon": in th0 Pa';tern states a wayside 
\\eed, appearing as th nup:l1 introclneccl, ""~"o rth and ontra1 sia , 
alc;o advanced in Enrope." I t is rep resented bv "recin1ens in 
the I o,va Ri atP College H erharinn1 fron1 1nany different sections 
of the state. 
I t is cotnmon in fields and pa tnrc and cultivated grounds 
thronghou t I o,va. I t is tron h1e o1nc in tncado,vs and pastures, 
Clausing- 1nnch nnnoynnec jn the ~To\ving of c;eeds~ especiallv tim-
nth:, frequent. cases havin!!.· been r eport ed to m0 \vhere it was 
found as nn admixture. The br(nvn eo1or of the seeds attracted 
th e ati cni ion of the srrd1ncn. 
P rof. P . H . Rolfe; savs : 
• 
Mr Wright of Maquoketa, Iowa, sent to the Station a sample 
of timothy to have the seeds identified. It contained the seed 
---,.--
Bull. Iowa Agrl. Exp. Sta. 13 80 . 
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lttgure 76. \PET LOl S PEPPER GRAS • (Lepidiwn apetalum). (Charlotte 
M. King.) 
of one of the pepper grasses. The color of the pepper grass seed 
is brownish and 1s ' erJ stril\ing in the timothy seed. 
1?.1;te,·n1uurlto1L The pepper gra -. e are not difficult to exter-
rninate in cnlti\"atcd field-., ~ince they arc annual . In grO\\'incY 
of tjrnoth;v seed it is in1portant above all to have a field as clean 
a- po-sible fron1 \Yecd-. J,i1nothy -hould therefore be O\Vll in a 
field that ha - been under thoroug·h and ·lean cultivation for sev-
.... 
ernl venrs and clean -..ecd should onlY be u-..ed. In thi=-- \vav the 
< • .., 
pepper oTas- can largely b prcvc11 ted. 
· In rnany pa1 t"'J o£ I O\\'Ta tw·n of the flea banes are coinn1oul.' 
found in ou r tintoth.v Incacln\v .... , one> the annual fleabane ( l?ru; 
Fig ure 77 FLEABANE, (Ell(Jl'J on annuus). Common 10 fields. (Charlotte 1\I. 
King). 
eron annvusJ Pers.) and the olher lhe daisy fleabane (E. st1·igo-
susJ ]f uhl.) 
Descript~on. Erigeron annvus)Pers.- sparingly pubescent 
annual from three to five feet high; leaves thin, coarsely and 
• 
3 s 
sl1arply tootiH~d tJH~ lo"-r')r on<? ovnte. or 0\7ate lanceolate acute 
and PlltirP ou h >II< n l :head- coryn1bt d: ra 7 S w·hite tino·ed "\Vith 
purple. 
J)e~cl'ipti<Jn. l~rige1·on ::trigosus, Jluhl. '1 his rese1uble~ the 
Jn·e(' ~ding ""1 cie but the stein an~l lea\7 C"' are ""onie\vhat more 
hir .... ut~ and hair, r , rou~thi .... }a. ~ntir or nc~arly .... o. thcl> up1 ( r lanceo-
lat th<~ lo\ve t ol ]on!!· r pntulat : fl \Y r- \vhite and ~maller 
tl1nn the pr(~ceding 1 e ·ies. 
J)i "'l1·ib ulion. Fr 111 .:\ oYa .. c tia to :E lorida \vest to Louisi-
nnn nnd 'rf).xa~ , N ortlnre~t '1' rritorv. 
l~.rlernll'nolion. Both of thes \\ft')< d '"" nr en ... ilv e"\.terininated 
• 
J,v thon u~h <·ttlti,yntion. ' rhcv arc Pldotn tronbleso1ne outside 
. ~ . 
t'f lllPacln\\'"' th nH.dt in~ IlH part - of Io\va the 1neaclo\\~ cwd pa;:,-
tul'eS ai'f' \vhitf) \Vith tlu flt.nver ... of the-p species. 
I.)P .. ~I HI b 'I'l l I~ I Lh. (Onicus d 'lvlor_, llluhl.) 
TlH~ prairie tl1i~tle is roJninon jn 1nnny parts of Io\\ra not only 
in pn ... tnr<~~ . bnt aJ~ in lllcado\vs and or ·nsionnll.v in corn :field~. 
/) ( w rijJlion. 'raiL brn11ching: l ~nfv hicnninl, five t0 se,Ten 
fc ·t high \Vith bend - lnr~ "r than nuncl,L thistl \ "tcnl "triate, 
slightly bir .. ntP ~ l<"nve- rndicnl. t,,·olv \ to fourteen inche long, 
dc0ply piunntifi<L the clivi ·ions frcquentl.' tti\'idcd, prickly 
toothed t·ho npp(.!ll' surfn ·p "' luoothi-...h, and the lo" Pr \Ybito, \Yooll.' 
... j uglc hc<t d I c·rnt inn t i ng the brnnchcs, " 1 th purple flowers: 
head "' one nnd one-half' inche.., hig-h; brnci of thP globose invol-
uerc oJnc,vhn I '"' ll ppre ... e(l. ~lightly arachnoid, lo\VC'r bracts ovate 
\\ i 1 h a hron cl hnsc and n \vcnk prickly· recu1Tcd bri tle, slight 
dorsal gland. i1111Cr linenr lanccolntc \vith n nearly colorless en-
1 ire nppcnclngc ~ flo,vcrs purple. tube of the corolla nearly eleven 
to t,,Yrh·e lineE; long~ lobes of the corolla t nnin<lting in clavate 
tip~, anther iip"' acnte. filcuncnts pnbc-cent~ bri tlc of pappus 
phuno~c; nl!h<'uinln t \VCllt) t\YO lines long, sn1ooth, upper part 
Yrllo" 
< 
])ish tbu/1on. - ;onnnon in 1nnny portions of Io\\ n. Iarshall. 
J uhnson, 'Vi1111 Pbav;o, l.cc, SVinneshiek, lla1nakce, Green and 
Ennnrt couu ties I\ 0okuk 1\Inscatine, .t\ n1cs, ("~cdnr Rn pids, Car-
roll, Boone~ Des 1\loincs, Polk City, .. tean1boat Rock, Iason 
C' it y, B r 11 c J:> 1 n i 11 c n n d I o \ v a · i i y . 
. (J,enet·allJts!J i/;u/ion. -I.n :fi0ldc. and along roadsides fron1 
Quebec, On tar1o ;:,Outh thro1~gh .L T e'v England, ew York a.nq 
• 
• 
.. 
• 
Gcora:ia, "C"-t to nii -"'ouri, ... "?" cbra l~a and ). outh Dakota. ~ , , 
l?:c!.eJ·Jnulotion. 'l'hi field thi tle should be treated like all 
other biennial... The flattened lllH..,.._c-.., in the "'Pring ~honld he 
ent off belo" the ground, none of the plants n1ust be allo,ved to 
c. o to -,eed . 
.... 
• 
• 
Figure 78. PRAIRIE THISTLE, (Cnilux rltscolot·.) 
"\VOOLL Y THI TLE.- ( Cnicus canescensJ Pam mel.) 
\\r 0 haYe rccei,?ed nu1nerous inquiries in regard to this 'veed 
fron1 'vcstcrn and nortlnvestern Io,va. 
lJescripl ion. Brnnching perennial t\YO to four feet high, 
,,~oolly throughout, branches bearing ingle 1nedilun- ized heads 
sten1 angled, \vhite \vooly; leaves, radical etght inches to a foot 
long, the di 'Ti sions usually t \VO lobed, pron1inently ribbed, end-
ing· in stout spines; stem leaves, except the lower, one to four 
inches long, pinnatfid, the upper sessile, slightly roughened, and . 
a slight cottony do,vn, the lo,ver white \voolly; heads one and one-
half to t'vo inches high, bracts of the involucre somewhat ararh- J 
noid, lo,ver scales \vith a broad base, glutinous ridge, and ending 
• 
• 
in a rninut ly rrat d spine inner scales long attenuated, tips 
stra\v-colorcd · flo\v r - purple . 
Di lribution. 'rhi- -peci - i- di tributed frorn .r~ason City 
soutlnv ~t rn ~1 i11n -ota . \Ve"'t to the 1 ocky mountains. Col 
lrct d b. r hn . 1.\. t ycr in 1 39 and describ d b) ~.,. uttall. '!"he 
a 
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F1gure 79. \VOOLL Y THISTLE. ( Cnicu~ canesc.ento.) Common in north-
'\\ estern lo\va . (Charlotte 1\1 Kmg ) 
\\J.'iter has se n it' ery abundant in both yorning and olorado. 
This species also occurs in Emn1ett Dickinson ioux, Plym-
outh, vVoodbury erro ordo, Worth, I\:ossuth Ida and arroll 
counties in Iowa. 
Externl ina lion. - orrespondents sending 1 his \Ve d frequent-
ly refer to it as ('ianada thistle. It occurs not only in pastures 
and meadows, bnL also in corn and grain fields. It grows in 
patches like the anada thistle. These patches increase in size 
from year to year. IL \vas described as a doubtful perennial by 
arly botanical \vril rs and so far as I have b en able to deter-
mine it is a perennial. It may be exterminated by thorough cul-
tivation, plowing \vell and then follow with the cultivator. 
• 
• 
ROOT OF WOOLL I' Till. TLE, l Cruru~ u1nnun~). (Charlotte l\1. Kmg. ) 
SOME WEEDS OF PASTURES. 
In another connection the \Vriter discussed so1ne of the more 
in1porlant Yreeds of the n1cado\vs and pastures of I owa. 
Both of these publications had but a li1nited distribution. In 
order th at our farmers m ay beron1c n1ore farniliar with th~ 1norc 
'" i n1 port ant w·ceds of th0 rncado,v, \VC shall describe h ere briefl.v 
orne of the co nun on "ced fon u (l in our 1n~nclo".. and pn ..,f n r0-.. 
QUIRRELTAIL GRAS . - (l-Iord£zon ; ubatuJJt, L.). 
P erhaps no ·weed ha~ given so rnuch trouble to the Iowa fnrnH'l' 
a.· tAe squirrel-tail grass or ''ild hnrl0y ( lfoJ·dfu JJl j~tbolu nl, !.~ .) 
which \Va described in one of our carli~r hnlletins. 
- Bull Ia Agrl Exp. Sta 54: 302 
Bull Ia. Geol Survey 1 · 448 
Bull I a Agr. Exv. Sta 30 · 302 
lh £ J'i]Jlion.. _.1n annual or \vint r annual from six inches to 
tw fcPt hi!!.·h pr dtt<·ing- .fibron ... root~. J t fornts solid and conl-
pact hunc·hP~. LPave- not unlike tho ... c of blue 0 Ta -, but paler 
iu eo lor. fr 111 t \Vu to four inche..., iu length 1nargins scabrous. 
Ii ]o,v< I' i 11 a dc'll;:,< 1 ike fr0111 t" ( to four inches long. pale green 
n1· put·pJ i~h i ti c 1or. 'I' he --pike cousi -ts of a n u1n ber of one-
ilCJ"r~ r"\<l pik l< ts. thn < '<'lUTing at ·each j iut, onl r one i- per-
fec:t (be nring -..tanH n.::: nnd pi~til). '1.']\ t\vo other "'pikelets are 
n'vl-shnped a11 l rudi111<-"\ntar.v ~ these n.rc borne on short stalks. 
()u of th s stc:-ril spik 1 t - oc(ju rs on each side of the perfect 
How· r w li i <· h b< a l'S n lou o· <l\\ .. ll. ...\ t each j )in t \Vi 11 he found ""ix 
<7)111pty }011°-H\VllPd g}lllllC ~}>1' ndine: at, llUltnrit,\". 'rhese o·ive to 
the"\ plant the bri~t ly app "\a ranee at 1nntnrit.'. \Yhcn 1natnre the 
... pik · bn)nk ... up iuto joiut~ ennsi -tino· of the rndi1nentary spik€-
l(~ t~ nucl n pPrf< <·t flo,vcr, o that each joint, hns one 4 ·~eed." The 
nlnnlH•r of ··~P< cl \\in a -pike Ynries fron1 thirt. T-fivc to sixty . .. .\ .. 
~iue:le <'lu:::-tr'r of plant -- 1ua: thcrcfnrc produce fro1n three hnn-
clr d to hvo thnn::--ctu<ltnatnre "sc:\ds.', 'I'he 1Innt hn-., a ''"'onder-
fnl ·npnC'i ty for ·· - tooling· .. , } ro1n a - ingle plnut a-, n1any a-; 
forty ::,pike•""' tuay he proclnc·od, and ih""' Jnnnber no doubt often 
r.xc·clc<1- thi -. 
(JeJ'JJIUHtl ion oj seecl. 1 nrin~ gcnuination the palet and :flo,v-
r.ri ng ghuno rclltnin iu "'itn. The c111hr.' o occnpie') only a s1nall 
po rt ion of thP ''~red. T'hc- ::,entclhun (cot) 1cclon) lies close to 
nncl o 11 the ') icle of the cndo:·rer111. 'The phuunlc pu.:;hcs ou t from 
the upper '"hilc the eaulicl ari. cs fron1 thr lo\\'cr end. The lat-
ter brnr~ thP ro1)tlcts thnt, anehor the plant to the -- oil and enables 
it to tal,c· np \\'Htcr nuLl 1nineral el •n1cnt::,. 
])j ... \. Jll 'naltun . -'Chc \\CC<l i' clls~ctni unt cd 
\vi nd , hnt lllH,\ nlso l)(• di-.,~Plninntetl b.' nniutnl-., 
of 1norc in de-tail in another c:onnection. 
ehicfly bY the 
• • 
T'hL i-; c;poken 
f) tslttbullun . - I {'annot, in thi .... co nneC'tion gi\ e in de-
tail thP <li tribut,iou of the \Y·ercl in the 'arion -..tate.;; and 
territorie~, nlthonp:h lll<.ht iutcrr ting to the bo tn11i~t, I 1nay 
say till a. t this p l n 11 t 'Y n s 111 a t1 c k 11 o '' 11 t ' > - • i P n l' c h y I.~ in-
un r-n ..;, f1·o1n ~P<'('illH'lh fonncl in C'nnacln. l )r. ...\ ~a Grn.'\ 
in hi s .i\ l anun l of BotanY of X'OrthC>ru ( ni!P<l States in 
• 
l l !}() givr') it~ cli ~ trihnti nn as 111nr~h0;; nnd 111 oist s ands of 
the .... ~a shore nn<l the northern lnl, c~. I 11 1 ~-. G ~-. it distribu-
tion had not ~\.tcucletl, bnt \\Tat -·on nncl A)nltPr "·ho rr' i-.,r• ll thr 
tnaunnl ( l~HO ) ndd 1n the ahoYc:' .. a11<l \\P~t\\nrcl." It~ present 
rli:::-t rihn tion is (h fo}]o\\"1 : fnnn .X<JYn ~ ('Otin to .. T"C'\Y Bruns-· 
• 
• 
• 
Figure RO SQt,riRRELT-\IL <1t<A :-;S or \\ JLDBARLhY ( JlO!'(humJabatuml. 
A smgle cluster of plant'S (Photo Ly Charlotlt .:\1 K ing) 
. 
• 
• 
\vick nlono· the _\ t lnntic coast_ [nine t 1 [nrvlnnd, and westward 
... , 
to th ') n gion of th great lake"' , :\linnc .. ota, Sc~~katche,van and the 
~I 1\< nzi( riv r, th l nkotn-. J o,vn, . -rbrn ka and the R ockv 
.i\ 1 ountni n reO'i0 1~ . s011 h to 1 e~a... ali torn in and southern 1I:e~-
ieo. I t i nl r ported £ro1n Europe and ~ iberia. · 
B r JJl this !.!' n ral !lccount it i '"" verv evident that this \veed in 
'-" ., 
\, rth .. \ n1 rica \YH ch i f1 T distribu t d in the ] ockv 1 f ountai11 
. ~ 
region cc11rrin!1· in sn lin ~o il .. of the plain "', the oTeat lake>:> and 
along the sen ·oa .. t extending far nortlnvard. I ts extension east-
..... 
'vard and \V st,,·ard ha taken place in 1nore r ecent ti1neb. I t does 
not oc ·nr as far as I can learn in the southeastern states. It is 
' 
\ me.ldcl\\ \\ 1th Squirrel Tail Gra~s. <Charlntt<. \I. Ktng.) 
sprc:adiup: in .l. [i ~~onri, and h a o1ne foot hold in .L\.rknusas. It is 
not report eel fro1n 'J'cnncs:see by Prof. I Annson .. 1 Cribner in his 
m onograph of 'I'cnnes8cc grasses. In \Viseonsin it has spread 
nor th, south ancl \V rst, and before 1nany years will become general 
in the state. 
Its distr1bnliou as given above sho\\s that i t is adapted to a 
\vide range of clin1ntir conditions. :rot only docs it occur in a 
eliu1at0 " '"here 'Lhrre is not ufficient n1oi~ture to produce ordinm-y 
• 
.. 
395 
crops, but it also occurs in a clima t in \v:hich there is more than 
• 
enough 1noisture to produce the most luxuriant of crops . 
.l .... carl.} a quart r of a century ago thi. "-eed "·as 1nentioned as 
occurring near ~n1es b) Prof. Bessey.. He says, "Found along 
railroad~, per hap"' inorod uced. ' The locality given is mes. 
but it undoubtedly occurred in other parts of the state but not 
a bun dan t or the fa ·t "rould have be n noted. In 1 7 6 Dr. J. 
c·. ~rthur h::,ted thG plant from Io\YU \Vithout locality. Prof. 
IIalsted refers to the \veed as conunon but not excluding valu-
able plants. He con idered it an introduced plant. One other 
bot ani t, Prof. •. ~ ". 1-I.ii tchcock listed the plant from mes, and 
tern arks: {,Waste places: common." The plant was certainly 
abnndant about 1\.n1es in 1 9. It appears from evidence ob-
taiP~d fron1 \arions corre~pondeuts in this state that the plant 
J s been found in . o1ne -..ections as long as 4 years at Cedar 
fall ~ 27; car:s at ~fount Pleasant Ft. Dodge ...1:3 years, Rossville 
3 years. 
J fprcad of ihe weed vn Iowa. We are 'vithout exact data of its 
earl) appearance in the state though it \Vas probabl} a native in 
portionc; of ''"e~tern nucl northwestern Io\va, especially 'vhere the 
soil \va~ ::,olne\vhat broken up. The replies received fro1n circular 
lett0r it ''"ould secn1 to indicaJte that ·this gra% had been known in 
part of Io\\ra for fort-.Y year , but it is onl.v du~ring the last fifteen 
years that i·t has Ina de rnnch head \Yay. Though possibly nati,-e, 
it is Jnore than probable thrut thi- \Veedy grass has co1ne into our 
state frorn the '\ve 't a \Yell as the east. It has beco1ne so thor-
oughly at home in 1nany patrts of Io\va, that no one \Vill be able 
to c;ay e:Acept for tho rP<·orcl~ ''e h~n'<\ hnt. that it hnl.\ nh,·a; ~bern 
indigenous. 
17te weedzt nal1n·t; of lltc plant.-This grass has exerted itself 
\Yith grPat force in part of the \Vest \\-here irrigation is prac 
ticed. Originally a plant that occnrcd in 1nore or less saline soil, 
hence its abundance around the great lakes where many saline 
plants occur, and in ·the west where plants like the follo,ving ap-
pear as salt. gra ~, (D1s!tchl~~ nuui/in2a~ Raf), ~... c1tpu.s nla, .. i/1 
rnus~ L.~ Salicornia he1·bacea~ L.~ and ... tlriplex patula.~ L. 
Conlribulions to the flora of Io\va Fourth Biennial Report of Trus-
tees of the Ia. Agrl. Col and Farm, Dec. 1871: (1872) 129. 
- Contr to the flora of Iowa .. Charles Cily 36: 1876. 
Bull from Bot Dept Ia Agrl. Con. 1888· 47. 
- Catalogue of the Anthophyta and Poter1dophyta of Ames, Iowa 1891· 
530. 
• 
• 
At least t\\ e I ve "t·ars ago I noted 1ts habitat in lo\v "" arnps and 
S\\·aJc , that u. < d to dr. T np i11 late "' llllllll r ahout ~Indi n, ''Ti ~. 
In I 0\\rn. H t 1Pa,:-.t it i 11o lonp.< r ·on fined to low· o-round... and 
~\VHlllJ>~ but • <'<'111'~ oll the highp .... t land, hi!!·ll\va.vs. in ~trP~t "' and 
i.::- al~o a tuc ... t tronhlP~uuu~ \\< e·d in 1 n ... nt·c ~. I 11 tP<l it~ as 
:dJlHIClant < arh· in ,J n],· iu < vf~ r,· cl)\llltY nnd to\Vll l>Pt\\·< <;)n .. .\n10-., 
. .. . '-
and l)tuaha tl1< dry pik< ::; :-.ho\\ring <'OH pi 'll O H-~d. " ~itH·e cattle 
av•>idc d i t ft•o tu th< tniddl< l)f .Jnn ;) n11d o ·en .... ic nallv arlier . 
• 
Pas turP app< arPd to 1 < rnacl( up f 1it t l c~ls thau tbi .... "·eedy 
!!ld-...... '1 hP }>lll'},}<"' spikc~- \\T( 1'0 ('OllS pi~\10\l S fr lll fi di stanCe. 
'I'hi 0Ta ~ ha .... uc t bt en <·on. iden d .... 1 tro11blc "'OllH in rhe 1nendn"· 
hPc·au <~ it lllHV b< eut. hen\< V<"r. OlllC V<l~u· .... it <·au .... <:s tll\1 ·h HlUlOY-
• • • 
Hll<'<"' bP<·ntt ~<: of tlH p r1o l' ~tnnd " of ti111c th.' and lllnc~ !!,Tel..,.., innu1ny 
<'Hs( ...,, 'l'hi ~ gTn~s tlutflln \ .... ::-i l) < nrl.' thwt, it "tllu1orp thau likely 
cause c;orne trouble in both blue gr1.~c; and tunothy rn eados . 
• • lllll(1l'Ol\~ Hp_Ti<·U}Illl'H) \\'l'itc•l' "" lll(llltiOll it .... ]><'t·lli<'ion-.. chnr-
aC'tCr. 
I n (,nloradn Pr11f. ( l'atulall ~,n.., : 
• 
It is on of our '' ors t weeJs. spreading rapidly in lands wet 
from seepage and also troublesome in cul\lvatcd grounds I t is 
especially bad in Ineado\\ s ; its presence gr eatly lessens the value 
of hay on account of the inJunons e ffect upon s .. ocl\ of its long 
rough awns. 
I n 'r.' ontiug Prof. X olsun ~a.'~: 
\Vet lal{e and sea shore nleadows and cold, wet alkaline plains 
are rat ely free from it . This \\ill in part c:-..plain its rapid spread 
in this and neigh bot ing states. for wnh the c"tension of our irri-
gation sys tems the above conditions arc~· being mnllll>lied and the 
means for the rapid distribution oi the seed arc furnished The 
land immediately adjoining irrigation ditches and low places, wet 
from seepage, as well as lancl flooded early in lhC season or on 
which the water has been allowed to slan(l throu~hout the win lcr 
and spnng a r ) particular]) liable to be infested. 
'I' h c '' r i t c•r h n s g i \ c ·11 -..o 1 11 c · n tt < ·u t i ou t o t It i -... \\ r r < 1 i 11 t h r .;; fHll e 
~fcltP, \\ lH·rp it is :J' >H ~idc•r('d ouc of thP lll<ht }H\rlli<'inn. of nll thP 
\\( '('<}')i n thP lll P <tdo\\, ('"'i}H'('i<tll,\ \YhPl'C' nffP<'tc•d "itJt H light al-
kali. J t <'l'O\\ cl"> ont1 th<· h<"tiPr and n1orp Ynlnnhl<' gra-..-.,<) ..... 1 'hi-.; i:; 
likP\Yi~o trnP forth<· irrigation ditC'hP~ nf l ""tnh. 
In Xovacla Prof. Il illnlnn-.;n\'-': 
• 
This is considered d1 e worst weed in Nevada It spreads 
easily and rapict ly. Its presence in the n1ea(low depreciates the 
feeding value of ha} as the barbed awn s lodge in the mouths and 
throals of animals and produce angry sores 
In ( 'alifornin, ne<·ordiug to Prof. BrP\\·C'r, o\·<:'r pa-.;tnring ha" 
killed the nut.ritiou ':> bunch gra"s and t.his \\'<:'eel hns con10 in. 
In onr o\vn s tate n1nn,\ pPr.,on haYP ennunentccl upon th0 de-
• 
• 
• 
l 
stJrn ·tion of the pa-tnre hv t hi \Vccd. 
}:x-Govcrnor Paek<1rd ::-a\..., : 
• 
The grass has been in sn1all patches about the sloughs for a 
year or t\YO bt~t this )ear it IS spreading O\ er the pastures. ancl I 
am told that it has CO\ ered son1e of them largely, sout h and west 
of here. It is just showing O\ cr m) large pasture on the Iowa 
river bottom. 
In j 111 IJ f o 0 to c lr. ~ 1 r. I ) n 1 H ] 11: of B o >11 ~ ( • o 1111 tJy thin 1,., i t 
i -- th~\vor::,t\Y•fHlforpas tnrP in the -tate. Xotonl~ isthisgrn ~ 
crow·dinu: ont the 1nure Yalnnbl(• "'P cic-, but it i'-) often injnriou--
to ca ttl c. 'I his fact ha-.. beeu eOHlll1Cnted on bY l)rof-. .X el on. 
. ' ( raudall and IIilhnnn. nud in onr O\\'·n tate Dr. S. H. ,John~on 
t'f ( arroll. 111ake"" the fullo,ving tatcn1eut in the 1arro1l IIcrald: 
Editor Herald: In your issue of the 21st I nottce an at t tcle 
from the pen of the Hon . .James \Yilson, pertaining to II Ul lllum 
julwtum, or Squirrel-tail Grass, whtch nas spread so fast over the 
country in the last t \\·o years. 
This grass when found in hay and allowed to ripen. if in any 
quantity, is very injurious to horses' mouths The small awns 
seem to work 1n and cause deep ulcerating sores '" hich form 
under the tongue and lips. The writer has seen a large number 
affected, and n1acle a careful examination and found then1 deep 
in the flesh. where they had reinained for three n1onths or more 
Have seen lips eaten completely through and tongues eaten 
almost off by the grass As to cattle I have seen son1e affected, 
but not to any extent, because the mucous membranes are much 
thicker. If the grass can be eradicated early, the sooner the 
better. 
]1),cf.erJJLIJlaftoJl.- 1'hi - \\Peel 1"' au n11nnal or a "~inter Hllnnal, 
but i\1r. Jt. 'I. J(iugnlall nf ( 1Hrroll, think' it is perennial, and 
that it eo111c>-:, up fro111 ·a "Pll knit ~od. 'l'he fact is the 'vced ap · 
p'0ar~ abnuclnntly in tlH' fnll, or \\·hen cut off co1nes np fron1 the 
lo\\ c·r joint~. It 11111:t~ l)P kc·pt cl lo\\' 11. In \\'"ell cnltivat~d fioltl· 
tlH rc· i.., \Pl'.\ little· tr<ntbl<·, <l,S thP eulti\Hti()u of gnl'd(•ll and fit'ld 
<'t>O}h }>l'<!\·<·11t gro\\ tb. 'l'n pn•\ ('111~ it~ ·0cdinp. in the 111c-ado\\ 
!?,l'ch" ~hnnlcl be (·nt <\nrh. hnL the SPccl , as stated before, lll~Hlll'P~ 
• 
c·arliPr than blue g·1 a-..~ and lllllC'h (\arlicr than titnotln. Grn-, ... 
< • 
Jnn~t, becnt yon11g:~ Juuc-h <·an hPdotH' iu thi - ''a·'· In pa ·tun•·1t 
i._, H good },}au to 1110\\ n-.. "''OOll a-.. the hPad"' ('01110 Ollt. rJ'hi ~ \\ill nut 
i11jnrc the lllcaclo\\-, ancl blno grn ~"~ill have a rhanee to gTo\v. I t 
\\ illnoL be HCC'C"--.,ary to plrl\v up 1hc 1nr.ndo\Y if the gra'-)s i~ cut in 
1hi ~ "a.' for a few· YP~u· ~,bnt. fnrn1er..; and road o\·er -,cers . hon1cl 
11ot Heg-lcet. the roa <1" icl cs n n cl on t of the \Vay pl are~ \V I1cre 1 hi .., 
\\CC>cl gTo\\Ts 50 lnxnriantl,Y, nucl \vhcre it. 1uay produce scecl 
enough Lo SO\\T ncighboriug fnr111..,. If it. hcconlc>" vcwy tjhiek in 
Fourteenth An. Meet Soc for the Prom. Agrl Sci. 1893: 43 
Carroll Herald, June 28, 1895. 
the pnstur . th pns ur should be culti,rnted and then sown to 
elov r, 'THduall,v 1 tl;int?.' lln gra .s ,,~ rk it - 'vny in. It may 
he nid that lltt<., 0T:l~ pastur s \vill not "'ufl'er seriously fro1n 
thi ... \Ve d, but all ''rho lun~ -. n pa.st,ur ~in J \lll tntt " t adtnit that 
it d ""' trnys Jnuch uf th vnlue of the 1 nstnre. 
11 alue fo ~~ [o1·o ge. \r i ld barl T has but little value as a forage 
plant, \vh ')n ic i ... in th Il ,yering stage and later: but during the 
fall and arl . .. ~prino·,vhen the plants are snudl they are eaten and 
nft'ord consid rnll< pn:tut·age. 1 t corn - up so abundan t ly from 
the old ent H~ tc nt '"" that, it ha the appearance of being a peren-
nial. _\n a1 nndant, 1enJy grO\\rth in the fall cover ... the ground 
iu n1anv <'H '"" C'S. nnd iu thi : enuclition i- en ten hv st,ock of all kinds. 
•' ., 
ln con ... idcriug it~ nutritive \rnlne. one utusL ·on ... idcr it noxious 
qualitic-, and lhP~e ~o nnt\\7 <? ioh it good qnnlities that it ~hould 
be kept do,vn. I >r. J. B \r ceu1s ha-, 1nade son1e chen1ical anal-
,Y~es of tho plnut iu vnriou .... ~tngcs of grol\rth. }lis account should 
be consul ted. 
IJr. \Y0en1 nnd J\It·. \r. 1-1. H eilen1nn connnent as fol1o"~ on 
the \Vi ld 1 n rlev: 
If we cxaruin the anal) sis of the dry nultt 1 1' of the samples 
analysed it is seen that the amount of fat or ether extract de-
creases as t h grass rnatures, and that the young sample con-
tained nearlv three times the amount of album1no1ds as the ~ 
n1atnre sarnplc. The crude fiber also increases as the plant 
n1atures, while the ash decreases. and on the other hand the 
nitrogen freP cxt r net increases . A con1parison nla) be made with 
the st a nclarcl plants '" h.ch are 111 general use such as timothy, 
red clo\er and K en tn<' l<y blue grass, the average analysis of 
which rnay he stat eel as follows. based on the dry n1atter. 
Nitro-
Fat s Crude Crude gcn free Ash. 
Protein F1ber e '-lract. 
Tinloth) .. . . . .. . .. . . 2.9 G 33.50 51 7 5 1 
Red C'lo\ e r .... . . 4.9 1:~ 5 ;~1.:~ 43.0 7 3 
K ent uch.} Blue G1 ass. . :~.7 11 ) 2H.2 ,.. o.:J 8 0 
Sample 1 (vet} } oung) 5 45 24 !l 1 2'~ 07 33.46 13.11 
Sample II (older)..... 4 14 15.07 2 ul 39 50 12 6 
San1ple III (rnaturcd). 3 25 9.04 34 0 42 OG 11 30 
Fron1 the abo' c table it is seen that the chcnucal analysis of 
squirrel tail g rass indicates that \\hen il is young it \vill compare 
favorabl y with t in1ot ln . r e<l clover. and blue grass 
DOOI{ . 
'l'hcre ell'(' -,c,·c·rn l ~ pcC'ic:-; of dork co1n1non in onr 1neadows. 
S(vcra1 of thmn are. qniLc tronblc·son1c as 'veeds nt tin1es. Among 
the dock"' 111 } 11tH.\ llH•ntion the cnr1ed dock Runle.~ cri.spus , R . 
• 
• 
Ftgure 82. CURLED:DOCK (Rtwl n t'IUJpus). \ common European "eed. (Divtston 
of Bot. U. !::> Dept. of Agriculture ) 
• 
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"alicifolriu ., and /?. allis innus 
/) e"Cr'i]Jtion. l.'11111ex crr·pu i ... a stnooth perennial from 
t hre t four f t hig·h leave- 'vith --trongly 'vn~lY and curled 
llHlrgju~ lane olnb nnd acute. In the }o,,rer lea,.,e ... tl1e ba-e.., 
~o1n 1vhat truneal( or in 11ned to 1 e h art-... hnped. The :flo~vers 
, r r·c 11 ~ ted in len 'vh t·l~. )xtended or prolouo·ed into race1nes. 
( nt i r I ., leafie a b ve. lu t 1 I '"" \vith -nln 11 l avt '"". 1:he flo~ver 
• 
·on-..i~t ... of i .. · epa) , th out r herbac ous 1 aHike. the three 
jnHr'r 1al'!!.Cr and onH "·haL ·url d aud after £o,veri11g· for1nina: 
~ ~ 
the va hTf\.._ of thP frn it. r1 h -..e surround th th n~e angl d fruit 
(ache lH) nllth valv ~ 1 a1·ing·a!!.Ta.ill. 'Ih ll. al 'unu..., Wood. 
\vhi<·h i nllic~d i tlu 1.'. crisp1 L .. oe·lu ... in 1 'v !.!TOnnd. and i~ 
frn111 t\V 1 t;Q six f(-:\( I, l1igb. 'J he lCH\7 ~ ar 1~>11~' r. bl Il!!'. lanceo-
lat<\ ac·nt<\ p«d(, thic-1-·j It hnt 11 t. ,v·ith "rn,?y <·nt·led 111al'gins ns 
in U. r>J·i~~JHI~~. !..~. ' I he~ rac·<~lll<'~ nre"" lonp: ~pik(~like pnnie1Pd 
nr•at·ly lenfl( .... s. ( )nc , f the Y:t lve~ hns a · 11 ...,1 i ·noll g-ratin. 
JJ ,,f, ibulion. Hoth of tb .... o -- p< cie~ nrc• eontlllOll iu th< -..tctt0 . 
• 
Figure 83. }1 R U IT 011 CO \1 \I 0:-\ DOCK 2. "-;ectional view of wings and 
fruit4 3. Fruit. (Real). 
'I'hc cnrlccl doel\. is nnti\P to l~nrope and ha '"" been naturalized for 
a eon "' id ·t·nblC> h·11g-th of tin1c. 'The pale dorl\. occurs in n1oist 
ground frolll .X-.'\\ England tu l T C\\- J Cl'~C.)' nii uncsota and l{au-
!:lH:-5 and "cst, n ·nrh fo the l)oek\ 1uountains. 
' t 
11.}J·lernuna/toJl. - 13olh of the ·p c;ics tuenliouPcl here arc pe-
rPtu~i a.l. One 0 r t,ho Inost cllieicnt lllCUllS of de, ~roying this 
"ccd is to root il nuL bv the hnncl and lhic:; i b done' Cl'\ readilv 
. . "' 
j 11 the spring" hr;n the ::;oil is 'vet by Laking hold of the plant j u~t 
at the surf. tee of the gronncl giYing the root a slight t" i t and at 
1he san1e t1n1c an np,varcl pull, and the root \Yill readily come 
·· . . . Bull Univ Wis. Agrl. Ex:o Sta. 76 ~ 27. 
• 
• 
l 
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fro1n the .... oil. \\"'here it i~ c·ullllllOll, ho\\CYer it i --- so1nctitncs 
plo,vecl ur a "' pud is used. 'I' hi ~ 1nethocl i not ho" C\"Cr so ffec-
tiee a-- the pulling 1nethod. 
~,II EEl)~ ·c) J { l~ I~L.-( f?lunex .Jcelo ella) I~.) 
~·h ·~p -orr loll ... (_'l( .... , .. J.v alli(cl t) t.lo('k-. lt i .... quit prcvalc:\nt iu 
tnallY ~cetic n .... of thi -...tate . 
• 
/ )( t ,·iplion. ~\. lo\v ~11100th aiunull or perennial, nsnall:v tb<.: 
latt .) r, gTo"·inp: fron1 -...1~ to t w lvc inc·hes hio·h ~ proclncino· au 
erPct st 1u. \vith hori/nutal, crc0piuo·~ \VOody root"'to ·k or rhi-
/OllH~: pPtinl('d . llHlTO\vl:v ha:tnt<\ ll~llTO\\\ lall<'<'OlatP leaves, the 
uppPr liiHlar~ fio,vcr-, o11 jui11tcd pedicel · clioce-ious 1nall in~ 
1 c~ n 11 i 11 a 1 n a k (l c1 p a 11 i " 1 c : 111 a ll g 1' P P n <' n 1.' ' ~ P ::\ ., < lr t <' cl ~ t a 111 c> 11 -.. • 
the vah e~ (inner cal.').. loL ) not, enlaro·ing in fruit 
JJi.-/ribu!toJL 1'hc plant is nlntndnnt C\Cl'} \vherc in northcr11 
1·uit •cl); ,tate..,, "·here it,va enrl.' introduced fron1 Europe. So1nc 
\vriter'> consider that it i- inclig.Pnous. 'fh rc i a \vidPl) prcy·a-
lcut opinion that the '-~oil in \vhich it occur is our~ t. e., that the 
suil lacks lirnc and that the ndditiou of li1ne \vill exterminate 
the \Ve d. Thi - i..., hol\vcv r) far fron1 b ing 0orr ·t. It i::; qni t a-., 
c·onunon upon calcareou- -o ils of \V ~~t •rn \\"-i .... eonsi u and C:H"-tcrn 
-:\I inne· ota a it i- upon the dr,\ ~terile hill of ~ Ia c;achuc;etts and 
t be hill ide-.., teri lc knoll cllHl prairies of Io\YH. \Vhile i l. is 
truP that so1uc of the plcH:c-.. in \vhich it occurs in thP east are 
laekiug in litnc, it i · certain thaL ou r l o\va soil a11d the \Visconsin 
soil eontain ronsiclerahlP qnn11tities of calcareous matters. o 
that; thi theorY i - harcll\ "-llfficicnt to account for its a.bundance. 
• • 
13(:\<:>ide the pl,lnt contain" coH-id rable qnantitie of calcic oxal· 
ate cryc;tals "·hich probabl.' gi' c the plant it sour ta te. 
EJferHnnaf~on. The plant "' ncenuth'"' quite readily to cultiva 
tion a11d \\hen), the field~ an thoronQ.·hh <'nltiYnt ld "ith hnPd 
• 
erop ... , it i f'cldonl tronl>lc-nu H' Hlorc t h nn oue . en on. In £net 
the ,~a t 111njoritY of plant~ lllH.\ hr killPll b.' C'lllti' ating thr ~,,i} 
once or h\Tic~. The· ront~tnC'k-., tbonglt prodne;ed nhnndnutl: ~.5rcn1 
Hot to be able to .... tnncl clr\ in~:-
. '-' 
' I'hi-, scr111 to be also thr P::\pPric)ner of J)r. IIal~ted \vho says : 
This pest can l>e subdued by keeping the infested la nd unde r 
the Dlow for a short time. 
Rept Bot Dept N. J . Agrl. Exp Sta. 1890 451 -
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Figure 84 7 S IIEEP SORREL (Rumu acetosella) A common "eed ·in pastures 
and meadoVis from Europe (Dl' isioo of Bot U.S Dept. of Ag riculture). 
• 
3 
Figure 85. BURDOCK (.A rcti1111t L appa). A com mon biennial '' eed of waste 
· places,.gardens and pastures. (Division of Bot. U.S. Dept. of Agriculture.) 
' 
1 
• 
• 
I t is 011e u f th con11non "'eed.s of gu rope n nd .t\1nerica. In-
d igcnou ~ to 1~111·ope. but ha ... beco1ne na urnlized in the eastern 
T nit d at s. a11d t find it in TaJ·d ... is nn indica ion of careles--
• 
ne:s on the part of the occupant. 
l)e cri]Jlion. ...\ coar~e. branched biennial fron1 a foot to three 
feet l1ig·h: hair.,: 1 aves lal'a:e. roundish or heart shaped. thin. 
Pbtuse. entir or dentnt0, flocco~e ton1entose beneath. Petiol~s 
d 11. r futT \V cl. h nd f pnrplu~h r 'vhitish fl '' ~rs . cln-.. ered 
<)1' ...., 111< \\]tnf •or 7b . rJ he ill\7\ htCl"e ... Ul'l' lllltlillf!.' ·he tlO"\Vel"S 
~ ' (head-) are 1< ngth~lH'd int10 hooked tips ~:labrons or slightl. ~ 
cottonY. ,, 
\Yhcre hurclu,·k"' at·o nllo,vcd to g.-row· free} T tho fruit clings to 
tltc flec<'c nf nnin1als, often £ortni11g' lnrg hall- ~vbjch 1nay be 
fnnucl 011 t lto t ni ]s of en ttle and horses. '''hen the 7 are conunon 
\vhern she<='P p~v·hu·e tlte burdocks "\vork into the \\70ol 'vhich soon 
l P(·onH.~ ... of ljttle valnc. 
1hP. plaub i ... nonnousl:v ]H·odltcti\7 <:"l. lt b~g:in- t.o bear fruit 
the secoud venr nnd coutinn ... to flo,v r trill fro ... t. In 
~ 
fact, it, is enpnble of stnudinp: considerable frost The achenes 
( ecds) nrc ... ntnll. ohlonQ'. Hath~ned nffnirs haYing· n short pappus 
( "hn irs ') w"h ich soon fn 11 ... off. T'hero nre severn! ''rell-marke?d 
Ycll'if'tir~ \Vlti<·lt cliffer 111ninly in "1/e of the leaves nnd heads. 
D1slrzbulto11. Oonunon fron1 . -0\Y Brnns,vick \Yest,vard in 
thr f1anach:n1 prn' inces in anadn. sonth\\rnrd to 1\lnbnn1a. }.{is 
"' is ippi 'a llP.) in general, l~ocky n1onntnin rcQ:ion, and Utah. 
Exle1 1n1nallon - Bnrdo ·k i ... ea"'il r de tro,rd. Bince it is a 
• 
birunial ·ut off ];p]ow the~ Cl'0\\1 11 during· the ~llllltn or. If it con1c~ 
up again, cut off once rnore, or as often as tnay be necessary. 
T)r \T nse\ '5n'": 
, . 
It rna.} also be killed by being n1owed when the seed has fully 
forn1ccl a ncl the tO!lS burned. 
Prof ... lunv sa\ s: 
• 
Farn1ers who go over their fields twice a \car with the spade 
will soon ba' 0 no burdock. 
Prof. Goff snys: 
• 
During the first ) car of growth the plant is readily destroyed 
by r>nlling out b) the roots when the ground is \'er\ wet . 
The in1portnnL thing is not to nllo,v it. to go to "'Ced: it will then 
rlic if left to it ... P-1f. But, \VP. ean nh' a.'"' expect nn abundance of 
R ept U S DcDt. of \grl. 1886 86 
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the '' ecds (b lona: as it is n ll"'''cd to gTO\V in waste places. Then 
'-' '-' 
add to this It" Pxcellellt 1110an::5 of di ... }H•r "" ion and no wonder it is 
constantly <·n111iug np . 
• 
}41g-ure 86. S\VEETc.CL VER (Jleltlot.us alba). (Dtvtsloo of Bot., U.S. Dept of 
Agrtculture). 
• 
• 
Uses. 'l'he ld n~nn of this plant w·as Larppa officvnal is~ indi-
cati11g it"' u ca at OIH tiln in 1ncdicine. I t is uot u'""ed to any ex-
1(")nt 11 ,v, althoug·h it hn~ ... nH~ rnputation a a blood purifier and 
a cure for rheu1na i n1. In li.Jngland th y ung ~hoo ;. are stripped 
of tl1eir l a, .. e and n1 tin1e- used in place of asparagus. In 
.J a pall th ro t fa cnltivat d Yariety i-- used f r £ od and known 
as Gabo 'vhiC'h i .. fron1 thr e to four inch s in di~nneter and two 
f t lon2.·. l t i u d Jnuch a.s 've use -ul-if 7 • 
~ 
J>rof. Rorc:e on in a rie- of intere""tin!! article-- on the economic 
.. 
plants of ,J apau, in Au'lcrican Gardening, --ays : 
l<tgurc 87. !-! \\ 1 ~ ET CLO\ 1 ~ H ( .JhlilotuH Alba). \ reccnth mtroducecl "eed of 
field'> (Photo. l)\ Charlotte \I J~ tng ). 
It furnishes a s triking illustration of the mutability of com-
mon "eeds. From an intrusive pest has been de\ eloped a useful 
vegetable. The long tender tap-1 oot has been enlarged, r endered 
fleshy ancl tender, and in a general wa} i t partal{es of th e quali-
ties, and is even lllOr(;} generally used than parsnips with us . 
• 
{ 
• 
• 
t 
' \VEE1' 1LO \TE l{ -(111 eli lotus albaJ Lwrn.) 
~ \veet clover is one of the lltusr, counnou \Veeds in so1ne pas-
tures of the state. T'he yello\v S\vcet clover ( 111 elilolW> officinal is) 
i~ found here and there in tho sLn te bu~ is not nearly so abundant 
ns the \vhite S\veet clover. lu the eastern states a third species 
(.Jl elilotus indica) has be 'ln introduced on ballast. 'rhis species 
r.lsu occur~ on the Pacific coast \vhe re it is extren1ely common . 
])( ~c r&ptzon. ...\..u erect altnual or biennial fro1n t\VO to four 
feet h1gh; rather distJant: con1pound leaves: leaflets obo\rate, 
vblong, obt,use: --erratc, naiTO\ved at 1he base, truncate, elnargin-
ate or rounded aL the ap x. Ii lo,vers \Vith \vhite petals, sn1all, 
fragrant. l)ud ovoid: reticulated and s1noo~h . 
!Jzstribulion. 1\ bundant i11 \\Ta .... te places in the eastern and 
1\ tlantic stat ", al3o iu thr~ ~uutb )rn ~tate .. and tltrouo·houlj tbe , 
.l\I i '""i ""' ippi valley, the Huc·k. ' lllOllldHiu reo·iou a11d the ~Pneifie 
coast. 
L ~Gs. 'l'lH~ n1:elilots arc ucar relative ... of the clover, buf} aro 
probably not nearly so val u a blc a .. fora o·e plants. In the south, 
lJo\vever) the \vhite 1nelilot (Jlf elilolns alba) is 1nentioned as be-
ing a forage plant of son1c \Ta lu . Jn the north this species is 
princi pnlly recug-1117( d a.::; a 've ld, oc·cuiTing along roadsiaes and 
in w·astc plac-e' I n the outh, 11.0\\Tcver it is valuable for reclairn-
ing \\·a ~ te land, as it grCl\VS 110L only un rich soil, but tlu·nes on 
the poorest kind of land. Pruf. '1\·acy counnends it as a soil 
renovator as \VGll as a hone·) pla11L. 'l'he S\\7eet clovers arc valn-
ablCl boncy plants. l'hoy procluee au abundance of fio\vers, \vhich 
con tain a great deal of 11ecl ar. l3esidcs this, these plants also 
<:ontain a ·sw·:eet etlhercal oil, cuu11utrin; i11 fact, the odor of the · 
1nelilot ou flo\ver ... is due to thP c-ounutt·in. 'l'he ::Wlllc~ ·.snhstaue0 
i::: al o found in ne\v nlO\Vll hay of other forage plants. 
A~.cfcrllllltfllton The onlv \VHV to cxtenninate this \\reed is to 
t , c.'' 
prc\-eut seed for1nation. 'rhis 1nay be done by cutting the plant~ 
off underneath the ground. Tn f.nct the young plants are cas1l." 
cxtcrn1inated in thi ''tay. 'rhc plnuts nc ·ur iu the ut~ndo,vs nnd 
past,ures, co1ning largel: fro1n t.hc '\Teeds left gro·wing along tho 
roa dside-,. R oad overseers honld sec that these chance plants are 
l'Clnoved. 
B1 JLT.~ TIIJRTI.JE.- ( (1n ic us la ncfolat1l8. lT' ill d . ) 
fl rsrripfion. Branchino· biennial, three to fonr feet . h igh, 
• 
• 
• 
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Figure 88. B l T LL T I I I ~TLE ( Cnit u~:; lam,.olat•l~>). \ common h.uropean "ecd 
in pastures { Dl\ ISIClll of Bot t S. Dept of \griculturL ) 
• 
h ULL THISTLE ALO'\<, Tllh I«> \DSIDE 
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totneutos . b ')cotuing dark gretu and villou~ or bir ""ute 'vi.th age~ 
braJH·ld t J, ;:)urino· large heads~ leaves lnnceolate, decurrent on 
t h e~ ~t <~ln 'vi th 1 ,ri<·ldy " rings deeply piuuatifid, the lobes with 
l'ig·jd j>l'ickl r }JOin · ll}JIJer fa<· rouo·hened 'vith short hairs 
" • b ' 
lo" · r fa c " ·i th :L cv tbony ten1ent un1 · h ads on ~ aud three-quar-
ll r to t \\·o i n<'hfh. high. 1 ract ... o f d1 involucre lanceolate, rigid 
\\ hen~ oung. lllO l' 1l .xib) ::~ \\71th age~ lono· attenuated prickly 
pointed spreading tips, arachnoid \Vholly; flo\ver herrnaphrod1te, 
tub of th corolla ten lin - long, anther tips acutB, filament-.. 
pub -..c nt. aclH JH ;:, ::, tnc oth. 'n< and a half inche~ long. pappus 
of 11Ul11l) l"O ll ~ pllllJlO.::lC bri - tl ~. 
IJ istr·ib ul io u. l t is a trou ble-olne " ·e d in pasture "" along road-
sides iu nil parts of the stat~, n1os t nbundaut in forest clearing . 
J"ltu~o 11, 1 >< <'a t tll', Guthrie, \r oodbnry, Lee, Ennnet, 1\.llama.k~, 
(Au Toll, Bo nH)I I >n buq no; :.E'a.v ~t t e ·alld 1\ ppa noo e co untie ~ 
... \lll C.:5 , G lcntlou, 1\{ oknk D es nl oin ~"" , l\fnscatine, Grand J unc-
ti 11. '] aUUl, Belle l>lainc, nlar-hnllt.0 \\.11. IJi - tribnted in J.:.,..ortll 
~\111 ,~rica in fi ld- and \~ra - te places fr{ 111 ~~\vfonndland to 
<if~, ,r~in. 1\li ::-souri. 1\ausa'"" to Xcbra -ka. the J)akotas and Idaho. 
\ <l turaliz<.,d ftout hnropo, lU1 T; lV _:) also t) \ -ia. 
}t.J'.cf. e,·Jil i nolion. 'I hi~ "~ccd -..b, uld be tt· ~nt<:-.d like all other 
hi< 11nial . 'I IH' llltY· t. in1portanL point is to prevent the seeds from 
fnl'luiug. F'or tIt is pnrpo-..c the plant honld be cnt off in the 
Pnrly pri11g_. ' l'h c :5(-' <•d s gcl'lnillnf<~ iu the "' priug and the first sea-
~on p1·od u '<' H ilnt.tened 1na':>::> of leave-- . T'he c;econd season the 
flo\\ cri ng sf c1n hoot" up ra piul~ and en rl.' in ..~:\.ng ns t the flowers 
lH'gin to nppenr HlH.lthcse arc continued till frost. 
WEEDS OF GARDEN CROPS 
PH.ICl\L'Y LET"l' l J ~ }:. ( Laclu ca l.."cariola. L.) 
11'or S«llll P y <·ctr.:: llllH"h i11tere~ t bn .. lll'en tunnifp-..tcd in the ap-
p 'arnncc uf pri{·kl,\ l P t~tncc in \\estern stntC '\ particnlHrl~y Illinoi ... , 
l o\VH nnd Inclinnn. "' U lllll('h s o. that I> r. J. ( 1 ... \ rthur of the In-
dinnn ~tnl inn, bn~ pnl>lishcd an C'\.l<'ncl cd 'H't'onnt. Prof. ::fiior-
l'O\V al so issnPd n pres- bulletin. 'l'IIP \\ rit cr al-..o pnb~i.,hed an 
n<·eoun t of the snrnp 'veed. 
]) r: sCJ 1 pi 1 on. - 'I' n 11, eree.t 1H' l'hs, gl a nens green, hYo to six 
feet b igh, i lll pl0 or ln·u nel1cd cxeep t, t hc lo\\·cr part of s t e 1n ·which 
liaS st i rr bris t lcs. IA:aves glancns, grecu~ SlUOoth exrept the mid-
~b '' hielt ic; hc~f· f \Vith \\enk pric·kll' : 1alH·co1ntc to oblong in out-
\VIld or Pncldv L0tt nee, Bull. In<l Agrl. Exp Sta. 52: Nov. 1894. 
Bull. Ia. Agrl. Exp Sta. 28 199. 
• 
• 
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Figure UO. PRICKLY LET1 t CI<. (Lucf,tca StaJiola) . • \. \\eed alhed to the let-
tuce and w1dely distributed in the L ruted State~. ( \rthur, Ind . Ag r. Ex. Sta.) 
' 
• 
• 
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line \ViLh spinulo~e <l 'lnticulate 1nargins occa"'ionally sinuate 
toothed. 
Dr. Gray ay- Olll)lt.iniP ... pinuatifid, but u·h le<l\1 ~ ... have not 
h n ob erved hc:.re ~ base "" a(rittate-claspino·. Lea1lCS becoming 
vc~rtical by a t\vi~t. It i '"' therefore one of the con1pn ... s plants. In 
h ady - i tu at ions t hc3 ]ea v - are not t\vistecl. Flo,vers produced 
in sn1all h ad ... : th ... oc ur in open panicle-. Each head has 
fr ~.Hll f lll' c.,ie:l1te 11 r n, \V fiO\Ver , ak ll - flat . .. triate ner\?ed 
, 
obovnt< obion!!.·. pr clue< d int , a lo11o· filiforn1 b ak. the lath.~ r is 
paler in color tb, 11 the ak ')ne. The pappu-- con-i-ts of a delicate 
w·hitc do\Vll, fhP SPI arntc~ pnrt-- ari-e at the end of the beak. The 
\vhole UlTUJlO'~lll Pnt of tlH~ akoue i::, a contri\1 ancc for scattering 
the- d. i1 t,o duration. pri0kly·} ttllu i "' Hll illlllllal Or o·ener-
all,y a \viutcr n11nnnl. 'J,hi condition depends son1C\vhat on the 
tate of the \V<»afher in tho fall. During a 1noist fall thousands 
of little plnut -- 1uay ht" -pen cvcry\vhere in Io,va. 1\ll parts of the 
planteontain a ntill ry juic·c th lntt0r O<'<'lll"S in plant, of \Videl; 
pnrated fatnili "' , n- tnill~,vccd (_ 1 'fl fljJ ia .... to1·nult.), Opi\(ln 
plant ( l.>opooel' \Ontniferurn) etc. 
lfelatio11\ltip o{ tlu') fJ lflnl. 'I'hi .... \\rPC"d 1~ nnclonht dh clo .... c-1' 
related to onr enltiva1< d lettuce (Lactuca sat1:va.) and as Dr. r-
thnr sa\ nto "' t. c·lo lv l'PSPtnble,... the \) 'arictie .... of lettuce. Prof. 
• • 
Bnile. r iHd cd <·on "id J'S thnt, our c-ultivated lettuce originated 
frorn this pla11t. 
I ) p( ~andolle saY-; : 
• 
Botanists are agrfled in considering thfl cnltnated lettuce as 
a modification of the wilcl species called /,ac·t uc·a Sc·,u wla The 
cultivated lettuce oft en spreads fron1 gardens and sows 1 tself in 
the open count r} No one as far as I l\now. has observed it in 
such a case for se\ eral generations, or has tned to cnlti' ate the 
wild /, 8('{11 wla to sec \\ het her the transition is eas\ tron1 the one 
• to the other. 
Son10 ) Pnr- ngo tlH• "ritPr eollcctecl in n \Ya - tP plncc in "T0"'t-
<'l'll \ri. eon~in c· <'aped ' P<:\ein1 11 '"' of tl1c c.nltivntca lettuce. '''Thilc 
the 't ·ru at. it "' ba c hncl hr1~tl0-.,, the lenyps in no "·av rrse1nbled 
• 
onr prickly lettne0 in outline, and the bristlec; on 1nidrib. \\\! 
1nay ther(_)forc regard our pln11t as a good spe.,ics nnd the cnlti-
\ a ted fonn a a v a rict y . 
• 
In lJ tab fllHl o t h0r \\rPst ern st n te ~ another En rope an lett l!Ce 
has bceon10 ltatnrn1i zC'd 11Hln0l,v Lacluca ~·irosa \Yhieh i · qnit.r 
as troubleson1c a<5 Lhc prickly lettuce. everal distinct ·wild 
specir of let.hH·0 oc·c·ur throughout I o\YH. . . .Tonr., ho"'e\Trr, nr0 
tronblesonl(\ 1o the farn1r-r. ~ ~orn~ of these go h.' the cornrnon 
Origin of Cult i\ at eel Plants. 95 . 
• 
• 
• 
• 
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• 
• 
• 
• 
na1ne of fire \veed. A.ll of these plants are members of the sun-
flo,ver fa1nily and kno\vn botanically as C'ompositae. 
Distribution. Prirkl: lettuce is a native of temperate and 
outhern Europe, ( 1anar; I "'land , nladeria, Algeria bys ynia 
and tetnperate regions of eastern sia It \vas introduced into 
X orth 1\merica about 1 G3. ollected by :nrr. D. 1urray in 
1 63 and 1 6-1: and \Va- fir-t reported by D1. Gray . 
.. "ince then it ha beconu~ very con11non in the ea&tern states 
and in tl1e 1Ii::, i& ippi valley· north of Arkansas spreading \vest-
'varcl to the Pacific coa-..t by \vay of ~fontana and Idaho. 
The writer has recentl} observed it in Denver. Fort Collins, and 
Golden, Colorado, Salt Lake C1ty, Utah, also in Wyoming, Hastings, Crete 
and Lincoln, Nebraska 
It, ha-, taken a quarter nf a ern tury for the \Veed to beco1ne nu-
nlcrou---) but i-,olated speeirncns in the 1fississippi V?llC) \VCrc 
r~ported eightrCln and t\Ycnty yClars ago. TO\V it is almost be-
yond (lOTI trol. The \vri t r in 1. 7 ca lh:cl aJ,ten t ion to th~ \veed' 
... . 
natnre of thi~ plant and advi cd it ~xtcrtnination . 
1\fr G. P. linton says: 
• 
Perhaps no plant has attracted more attention by its appar-
ently very rapid spread than hac:; this during the past two or three 
years It is said that the plant was introduced tnlo this country 
from Europe, the first specimen bE?1ng found at Cambridge, ~Iass .. 
in 1863 In th1s state, '" hile to many it appears as a new weed, 
it has been observed in several localities for a number of yeara. 
Dr. W S Moffatt in a letter, states that he has l{nown the plant 
to occur in the vicinit} of Chicago for at least fifteen years, and 
as early as 1879 plants were collected at Rockford by Mr M S 
Bebb. At the present time the plant is one of the most common 
in waste places It belongs to the composite family, and is 
thought by some to be a wild form of cultivated lettuce to which 
at least it bears close relationship. The seeds beg1n to germinate 
either in the fall or early spring and at first form a Circle ot 
leaves spreading flat on the grouncl 
J> rof .• \rthur ''yell says: 
Here is a vigorous weed almost as comn1on as ragweed, and 
bidding fair to become comn1on e\ erywhere, -with no strong 
features to catch the eye, so that unless in masses it escapes 
notice until attention is called to it, and with unrivaled fertility 
and means of dispersion Prof :Morrow thinks that to destroy it 
will require concerted "action of farmers, roads commissioners and 
owners of village lots" to check its further spread, w1th which 
we agree; and fnrt hermore, we believe that if this concerted 
action were brought about all over the country, and continued 
without interruption for a tern1 of years, some hope of extermina-
tion," he says, "is in preventing it from seeding;" but in1mediately 
action of so large a nun1ber of citizens throughout the whole 
country was never yet secured for any object whatever, and to 
---
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base any scheme upon such a contingent is little short of absurd, 
and at best is visionar·y and <loomed to failure. 1\Ir. Clinton must 
i1ave f 1t this when rn1pe1Ieci to make a dampening commentary 
UJ)Oil his own advice to farmers: ''1 he best n1ethod of destruc-
tion/' he says, "is in preventing it from seeding;" but immeditely 
adds that "this, howevt;~t". 'viii <1o no good unless carried on all 
over the countt·y." \\hat shall the poor· farmer do? He seems 
to h :1 b t we n cyl1a and ,harvbdis. He n1ust either stand bY 
• • w 
and s (:1 his land usurped by a vigorous foreigner, or he m 1c;t 
ltnowi ngly tlgh t t h for i gner to no purpose, because a11 other 
land tillers and own rs ar not of a n1ind to fio-ht at the sarne time. 
1\lr. \Vh ;I I r :~,·idently saw son1et hing of the rna o-nitude of the 
unclei·tal<ing whicll h :~ urg d, when he put these words at the 
encl of his advice to farmers: "United effort and eternal vigil-
ance on th) part of all ]and owners will be required to stop the 
spreading of the p~st." It is scarcely to be believed that he seri-
ously anticipat d any such zeal on the part of Janel owners It 
n1ay he that a m i Ilion dollars jucl iciousJ y expended bv th,e gen-
Pral go\·ornm \n t wou I d not ext ermi na l e the Russian t htst le from 
American soi I, l>u t it is doubtful if any available number of mil· 
li6ns could hring ahont the extern1ination of the wild lettuce. 
\Vc cauuot het'<"' d\vc 1l ()Jl tLe distribution of the ''reed, but 
.1lll"lt refer the rc ndcr to 1\rtlnu· .... excellent account) and a paper 
hy the \vrit<"'r in \·nlttJll<;l 11: p. 10n of the Proceedings of the 
lu\va 1.\ cadP111V 11f ~ < ICIH'<~s. In I c)\vn it is con1n1on from Du-
buque \VC .. ..t t~ \V lstc~r C'ity. sontlnvest to 1\ tlantic and to the 
w tern liue of the .. tnt . 
\Vha t It a 1l b" do11c \Vi t h the \V '~ed I '1 he \\Teed i ea il v exter-
Illi na ted b,y en t 1 i 11 o· '> H .' o uug p la u t~ be lo,\r the~ grou n cl 111 cul ti-
~ at eel fie] d"' n ncl \\rn "' t c' p 1 aces. \~There 1 he sten1 is en t off below 
th(lo ~urfac'(> of tbP gt·vnnd it, \\ ill ~:i,·e 110 truul>ll· .• but in 111cndn\\·~ 
Rnd la\\'lls \\here lhP plnuf "' nrecutoff aho\c tJ1cgronnd the weed 
will continunll,\ re:tppcnr producing fro111 three to half a dozen 
'Jranrhes. 'I'he following 0\:Cellent suggestions arc 1nade by L. 
II. De,vcy 
.. ,beep aud S<nncf in1c ... cattle'' ill eat the 3 ouno· pricl.Jy lettuce, 
n ud in "OllH lo<·a l iIi <'S f hci r '"' Cl'\ iCC'!:> ha' c been fonnd verY effec-
" t1ve in krepi11~· it dow11, o ... pecinll.' in rccentl.' clea red land \vhere 
<·nl ti vat iou is i lll p<> "' "'i h 1c. J~epea te<.ll; 111n\\ 1ug the pl nn ts as they 
fir t begin t·o blo"'.so1n 'vill }H' "\ ent --eediug and r·' <~ntunll.' ·ubclur 
then1. 1~horough ~u11 i \ n t ion \Vi th a hoed crop. by 1neans of 
wh ich the seed in i he"\ soi 1 111n.' be induced to gcr1ninate, will be 
found 1nost cffcef i \c. 1'hc first. p}o,ving should be shallo\\7, so as 
not to bury 1 h "\ srccls too deep. Under no circn1nstance should 
the 1natnre sced-bcn ring plants be plo\ved under, as that \vould 
(;nly fill t he soil "1lh seeds buried at different depths to be 
brought nndcr coudit ions fnYorable for gerrnination at intervals 
BUll. Ind Agrl Exv S(a. 39. 
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Ji 1gure HI. PUSLEY (Portulaca olu·area) An abundant garden weed. (Dl\ tStOn 
of Bot. C S Dept. of AgncultureJ. 
fol' ~everal years. ~I a ture plants should be mowed and burned 
before plo\ving. The seecl appears as an impurity in clover, mil-
I 
let> and the hcavi r 0 Tas seeds: aud the plant is doubtles~ 1nost 
frequently introduced by this rneans. s the seeds may be car-
l'ied a lono· distnuc;c 1 ~ T the "rind, the plants must be cleared out 
of the fence ro'v \ \VH te land and roadsides , 
PTT ~ L} ·y. ·p "T I~ ~ l.a\ _ -E: (Portulaca oleraceo . ., L. ) 
Dr c ripti.o,L 1\ fleshy\ prostrate: n1ooth annual with scat-
tered obovat •11' 'vedge-shapcd leaves. n1all sessile flowers 
\v·ith a t\VO cleft ealy.x: five 1nall yello"r petals inserted on the 
<'alyx; sta111 11s , .. <)11 tu hvehrn: style deeply five to six parted. 
~( cd~ slnall . .finely ruo·ose. 
' 
Dl-sh·ibution.- clfive to }~nropc, and COllllllOll llOt only in the 
• 
Figure 92 D.\N DELIO~ ( FnraJ·acttm ojficinaleJ. .\ common "eed of the la\'\ n 
and garden. (Photo Charlotte 1\1. Ktng) . 
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eastern states but in the ~Iississippi valle), southern states, 
Rocky mountain region and Paclf1c coast. o thoroughly has it 
beco1ne established that It 1s Impossible to say \vhether it 1s na-
tive or introduced, except for the early records. There ase sup-
posed to be some native forms 1n the south\vest.. 
l!]xlernl!ination. ..Although puslcy is an annual it is more dif-
ficult to cxtern1inat~ than any other \veed of the garden. Its 
llc ~h.v lea,~e::> and ..,tBnl retain tJheir vitahty for so1ne ti1ne. Cut-
tino· the \veed off or covering it \vill not ren1ove the plant, as the 
Pverod ;;,{ en1s soon strike root at the node~. o too, the partially 
r~oYcr ·d plants invariaLly start to grovv again. The \Veed must 
he l'ClUO\,.cd frorn the field or garden. It is best to make the weeds 
i11 to a cou1post heap. 
J)r\. .... DELI OJ.. . -(11araxacun~ olficinale~ Weber.) 
'The dandelion is one of the very troublesorne \Veeds in gardens 
and lawns found in all partb of the state. 
Description. . \ ~nnooth or at first pubescent biennial or pe-
r .. 11n ial. 1"'he 1unn' flo,vered head borne on a slender holl<Y\v 
' 
cape. The root leav~ pinnatifid or runcinate. The involucre 
don b1e the outer of C5hort scales the inner long linear erect in a 
single ro\v. ... fter flo,vering the i 11 ncr i tnro 1 ncrc clo~c-.,, t hP frni t 
is ripened cla e to the gTound, ancl \Yhcn ripe the holl(nY cap~ 
c1ongates. The \Yhole inYolucre is rcflcxed perrnitting the wind 
to seat ter th~ "~eeds." The "seed " ( achenes) are oblong, long 
he a ked; the beak i. · t'vo or three ti1nes as long as the remainder 
of the achene, bearing at the ~nd long soft \vhite capillary threads 
the pappus. 
Dis! rtb ul io 11.- Connno11 in .... \ nH~:::; l\[a r"h n 11 to\\rn, Cedar , 
Rapids, rarro11. ... \ rlnC5trong, Iason rity, Des l\1oines, Dubuque, 
01inton, Council B1uffq, Burlington, 1uscatiue, Davenport, 
l31oomfield, and many other points in the state. 1 ative to Eu-
rope and also Asia, hut naturalized or perhaps indigenous far 
nort~lnvard. 01n1non in the Rocky· rnonntain country, 1olorado, 
\V yorning, U tab and west,vard. 
E.r!erminafion. The dandelions arc not~ difficult to ~xtern1in­
rttc in cn1ti\"ated fields bnt in garden crops it is more difficult to 
do so especially in stra,vberry beds. As the dandelions are pe-
rPnnial or biennial herbs seed formation should be prevented. 
\Vbere they occur in small patches a spud may be used success-
fully. \Vhere they are abundant in lawns it is only neces-
Figure 93 LAMB'S QUARThH (Ohenoporlium fJ.llmm). \ common garden 
weed. (Divtston of Bot. U.S. Dept of Agriculture). 
• 
• 
sary to keep the la,vn closel} cropped and dig them up with a 
c;1nall spud to prevent 5eeding. Blue grass and clover, especially 
the latter, '\vill crowd thc1n out. It is rarely that dandelions gi' r 
trent b1e after the middle of June. 
Ij1\nfB\ ~ QlyA.\.RT}:R- I)IG\VEED. ( OltenozJodizun 
alblvm~ L.) 
Thi "·eed i- also quite generally di-,tributed in fields and 
Ftgure 94. HORSE WEED (Erigeron Canadensis). A widely dtstnbuted weed 
in North Amenca, also occurring m Europe. (Charlotte M. King) 
gardens. 
Description. An erect annual from one ro four feet high. 
420 
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Figure U5. S II EP I I ~-- R D'S P t RSE ( Capxe./l(l lltli\~"-Jlllt.iiOJ'i8) Common every~ 
where in nprtheru l 'nil cd St.1tt>s • • (Di\ 1s~on .of.Bot., U . . S. Den t.:_of ,A gnculture).:· 
... . - , - . . --- - .. - .... .. . -
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) ouug plant:"\ generally n1caly, older plants stnooth. I.~eaves 
rhotnbic O\~ate to lanccolate or the npp r son1etin1 ,. linear acute, 
the hY\VCr C01n1nonly toothed. Flo,Ycr-- produced in cln t red den 
-- piked panicle~~ calyx five-parted, nearly covering the seed. 
~ ced surrounded by a loo--c p ricarp fnnuiug n utricle. 
JJi~tribvlion. ..._"""ativc in Europe and. sia. ommonl.Y natur-
n lizecl in ea-tern _..-orth . \tnerica from Europe common also in 
the Rocky n1onntain region, tah and the P acific coast. 
Jt)xl ernl ination. 1'he pecies produces an enormous number 
of seeds. The ;·onng pla11t- are ea "' ily destroyed by cutting olt 
. h lo\v the ground. CoYcl'ing; the young pla~ts is not effective 
unless the entire plant is covered. Older plants may be de-
stroyed by pulling thcn1 up. The \Yced on account of the shade 
it, produces de troys other Y0geta,tion underneath it . 
• 
Ftgure 96. HORSE RADISH (Nasluttwm .tfrmoracia) A commonly culth·ated 
crucifer, a frequent escape from cultivatiOn (Charlotte l\1 King) 
4?'? 
--
I 
IIor-e "nfd ( hrigeron onad(}.n~t ) or an ada fleabane is a 
on1n1 n \V~( d jn tnflli,V se<'ti( n'"" of our countr.v. Thi .... is espe-
cially rn<"' f th northern 1 fi ssi "'Sippi vall T states. 
Desc1·izJlion. Bri~tly. hairy ste1n or son1etin1e glabrate: one 
to si.x f r,)t in hoight. :::i111pl ~ r panicnlntelv branched. Leaves 
usually p1tl sc 11t or ·iliat(;). the }o,ver -pa nlate. inci--ed or en-
tire. btu-.. r a ·ntish. the npp r g·etH~rall.v lin nr and entire. 
n ·ead - lllllll 1"011 .. ,,rith incon'"'picnou-- 'vhitc ra? flo,ver "" shorter 
than the pappu .. : pappu-- "'iinple. 
!Ju·:dt·ibnlion. OllllllOn throughont )a tern Xorth .. A.merica. 
cx<'cpt far nrn·lh\\7 Hrd. C'ounnon also in the Rocky mountain re-
!?.'ion and in "Tn~IP nncl cnltiYatcd e:round alono- the Pacific coast.. 
' '-' . 
appcariu!!· n.s an introduced 'veed. 1:\l~o an introduced ""eed in 
the old 'vorld nnd iu ~ onth 1\1nerica. 
Exte1•n1inaliou. 'rhi \veed i- an annual and i verY easilv 
• • 
cle .. troy( d. ( 'utfi11g· (Iff ju~t bclc>\V t1t< ~urf<tt·<' of thP p:ronnd 'vill 
ext ernt inn t e it prnv i de(1. of eour .... <:\ that, the no''' "'eed. are not 
pel'lll i tted t11 l•c::~ -o::: < Pd t l10 -.oi 1. rfhe \VCed i .._ C0111lll0ll ever~ 'vhere 
and the fact thnt it i '"' so cnsdY b}o,vn ln 1hr ~s1nd 1nakes it diffi-
cn1 t to I~ rep it, i 11 cl1 cck. • • 
~. II E P}l E HI)\-~ PlT1\ ~ E. ( Ca psella Bursa · pasto1·is 
},[ oench.) 
DrsrtlfJiton - .. \n nnunal or w·int r annual, a foot to a foot and 
a half h 1gh root, len' r" cl nstrred. ncarl.v divided or merely 
toothed, ~t<:Jll l0n' r'.:; sc-.,-.,i lc. Flo·w·er"" n1all. \vhite, in fn1it 
spreading· l)ocl "' 11111 ·h \vidcr abo,Te than hclo,v, 1nany seeded. 
Seed .... lig·ht brrnvn, elougnted \Yirh a pr··1uin nt· ridgr. \IncDa-
ginon · YdH~n n1oi tcnc(l 'vith \Yater. otyledons incumbent. 
Du:;!Jtbulton. One of the ronunonest \veeds eve1ywhere in 
cn-.,t0r11 .-orlh .:\ 1n crien fro111 _r:rova ~ cotia to Florida, west to 
'rrxac; und t l1r. Pneifie eo a st. Thoroughly cosmopolitan, as com-
111011 in "Enrop0 as in 1hr l Tnitcd tates. It is represented in the 
J n\VD ~.- tn,l e ('1nllrgc IIrrbarn.1n1 by Io,vrt s pt.lrill1C'l1S from 
. ..'\nH~ and Io"Tn ( 111,\, ( .. \ . ~ -~. IIitchcock) ; T\0olnJ. .. , I.~a,vler, and 
I.~e lairc- (P. II. Rolfs) · r'unes, (E. . Ring, P. II. Rolfs') ~Mus­
catine, (Frrd, Rrpprrt ) ~Greenfield, (F. C. te\vart) ·LaCrosse 
Gray, Botany of California. 1. 332 
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\Vis.: (L. H. Pam1nel). It has been observed throughout the 
state. It occur in e\"ei\ villao·o and ~it,v i11 the tate· 110t a fann 
but \Vhere it i~ found. • • 
BJxlernunrdzon. 1'hi"' \ve )d i ... an annual and hence by culti-
Yatiug thP soil in the fall and repcat,ino· this cultivation in thE;, 
"']' ri ug it, 1nar ea, ily be reinuvec1. 
JIOI~ .. E R .... DI~ II. (1\ a lurf.iu.uz 1l1·n~.oracia . ., Ilrtes.) 
JJesc1·iption. A stout perennial \Yith long and deep roots. 
Leaves large, oblong crenate or pinnatifid: the latter produced 
iu the spring. ~ 'te1n lea,~es lanceolate, or oblong cordate. Flo,vers 
. \Vith four green sepal~ and four \Vhite petals, not conunon. Pods 
·hort, globular, hut fruit, scldcnn found . 1\.t least I have ne\""cr 
obsPr\7 Cd any in I owa. 
JJisl1 ibution. It i~ native to the •a-"t<nn part"' oJ Europe-
'f'u rkey, Gr0ece 'and the- Ca~pian .. "ea throngh Russia, Poland 
a11d } inland. In Gernutny ]"'ranee, 1 icily, J.:T Ol\Yay and Great 
Britain it ha-., c) eapecl fron1 cultivation. 
Jiorse radish although a \vcll-kno,vn condin1ent, is a per-
u i cion- wreed in nlany places. 
J~lxte,·Jninalion. The horse radish is one of the 1nost persist-
ent of our ""eeds; no other \Veecl 'vill stand ~uch rou.g·h treatrnent. 
I t lllH)" be hoed and cnltiYatecl and ~till it persi:::,t~ in co1ning up. 
~ ' rnne year ago ,,.e tried the follo,ving plan: The land was 
plo,vcd, then harro\\~rd ~ the root \Ycrc pic:ked up and the pro-
ec-,-:, repeated after the lap~c of a \Veek, \vhen the young plants 
111ade their appearance. :\ Iter that, young plantg \Verc cn L off 
with a hoe belo'\v th e ground ag soon us they appeared. This 
t reatn1cnt "·a kept up for t\\"O years, and in this \vay most of it 
\vas re1noved. Quack grass nr ar the hor r racLi ,h rree i' eel the 
:,Hluc treatn1ent and \Vas killed in a single season. The season 
''a<.> a dry one. \t er,v litt.le progress in cle~troying the plant 
\\·nnld have been made in a wet season 
POISONOUS WEEDS 
1"'hc question of plants poisonous to live stock is one that is of 
('()llsidrrablr int·crc~t to stoC'kll1(lll. rrhe losc:;es in the aggregate 
in various sections of the eonntr,\ n1nonnt to a very CL)l1Sit.lcrnh1e 
snn1. Ilowever, it is only oreu "' innnlly thaI large numbe-rs of ani-
Jnals .are killed by eating ·poisonous plants. The subject of \veed~ 
poi-sonous to live stock has been discussed in considerable detail 
• 
by variou- 'vrit r an1ono' 'vhich '\Te may ~numerate 
1111 t, nud I 1·. \:Vi ]cox. 
1r. Chest-
• 
Figure D7 CO \VB \ N E ( Cu·tda maculatu). A 'eq IHHsonous plant belongmg to 
the Larrot famtl}. (Chcstn11t Dn bion of Bot .. U S. lJept of \ griculture) 
Pap0rs hn\ (\ also be 11 pnbli heel b.' othPl" 3tation "·orkerc; 
like \p}sou a11d Ilc·drirJ.., n paper by Dr. Riclunond, several 
t_:tpPr-.. aucl bnlloti11s on th(\ snbject of loco "eedsand loco pois-
0 
OlllDg_'. 
Principal Poisonous Plants of the United States. Div Botany, U. S 
Dept. Agrl. 20. 
Thirty Poisonous Plants of the United States Farmers' Bulletin, 
U S Dept Agrl. Office of Experiment Stations 86. 
Preliminary Catalogue of Plants Poisonous to Stocl<. Rept. Bur. 
Animal Inc1ust ry 1 fi 387. J 898 
Chestnut and 'V11 co · The Stock Poisoning Plants of Montana. A 
Prelin1inary R0port. Bull U. S. Dept Agrl. Div. Botany. 26 
Som e Poisonou; Pl&nts of the Northern Stock Ranges. Yearbool<, 
U. S. Dept. Agrl. 1900 300, ]Jl 32-34. 
Feeding \VIlcl Plants to Sheep Rept Bur Animal Industry 15 : 421. 
Bull. Oregon Agrl Exn Sta 46. 
Rept Vern1ont Agrl. Exp Sta 
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But a 1de fron1 the int re"t t sto ·ktncn the snbje ·t i~ < f n1orc 
iltau pa;:,-lllt!' int 1c"t to phy;:::iciau..., and p uple o·enerally. l~ .. fe,, 
'' c:,< k~ ag() there· appenred in the da1l.' prw"s the aunounce1nent 
of the denth nf t\\·o ·hildren in Glenw .. oocl \vho had eaten so1ne 
poisn11ous ,,.~0<1. 'The fnllt "·il1g· press bulletin g~ves the status 
and hi ... tnl·,~ of thi c·as . a .... c .... of thi .. kind occur ev<?rY <5eason 
in thi~ ... tat·~. No douht several death" n1nst annually be ~·ccorded 
• 
fro1n the consnn1ption of co\\rbane or other poisonous 'vecds. 
The follo,ving fron1 a pre s bulletin gi' 0 ~ an account of the 
poisoniu~ frnn1 co,vbane in ,1on\Yood. 
The press dispatches a few clays ago gaYe an account of the 
poisoning of three children in Glfnwoo<l, Ira aged ten and Ross 
aged eight years, children ofT Y .Johnson. Two of the children 
died of the effect, while .John aged scYen years, a son of :V1rs 
Amanda Kingery, ate of the root but was not fatally poisoned. 
Some of the material was forward eel to n1e ln Mr. Ir\ in J. Erhli-
man of Glenwood. The plant proved to be cowbanc also known 
as the water hemlock or nHtskrat root or bea\ el' poison, a plant 
belonging to the carrot family. Both of the local papers, the 
Glenwood Opinion and the l\Iills County Tribune had accounts 
of the poisoning, the account In the latter is as follows: 
Ira, aged ten, and Ross aged eight years children of T Y 
Johanson, died last n1~ht from eating the roots of a poisonous 
water plant that grows in front of their house on the Keg Creek 
flat east of the Ridgeway lumbet \- arcl. A 1 hird child, .John, the 
seven year old son of Mrs Amanda Kinger ~, also ate the root but 
it seems ~as not n1acle so sich as the others. 
Shortly before s1x o clock the children can1e into the house 
showing :Mrs Johnson \\hat they had been eating Not knowing 
what it was she had them spit it out and throw away what they 
had in their hands They went out to play again, but in about 
twenty minutes the two .Johnson bo} s fell to the ground as if in 
a fit, soon passing into convulsions The Kingery lad was able 
to walk to his home, but \\as soon tal\ en with spasms Dr Hester 
was called and by a 'omit ing process In a few hours had the 
child on safe g1 ound. 
Dr. Lyon was summoned to the .Johnson home, getting there 
at G: :30 The little fellows were alreacl y in terrible con" ulsions 
and nothing could be clone for them, one <lying at 6. 45 and the 
other at 7.15 
'fhe follo,vin~ acconn t, of poisoning oecnrred in the Oskaloosa 
Jicrald of April 13. 
Council Bluffs, April 1:3 -The 5-year-ol<l son of Joseph Yocum, 
of \Veston, is dead and his 8-)' ear-old son 1s still in a cntical con· 
clition, the result of eating some poisonous plant growing near 
their home. It is supposed they ate e1lher of the blue Iii} or the 
Frederic!{ B Power. Notes on the so-called Loco Weeds. Pharma-
ceuUsche Rundschau. June, 1889 136 
l\1. 'talker Rept Dept Bot<tn}, Iow<t Agrl C'oll t884: IlL 
C E Bessey Notes on Poisonous Plants of Nebraska Proc Soc. 
Prom Agrl Sci 23 · 34. 
• 
• 
wild parsnip, the syn1ptoms in either case being almost alike. 
'I he blu ::. Jil. T referred to here is Irts tersicolor. The poisoning 
was 1110~t likel5' ·an ... ~d by co,vbane. 
I n L. n.> the \vrit r publi'"lhcd a bulletin giving in detail some 
nf th fa<·t~ in (• 1111 et ion \Vith thi- \Yecd. This \Vas published 
jn r ... pc 11 c, t an iuquir . ., fr nt ~£r. J. 1\.. n£inte r of Hart ley in 
nort lnv -- t ~rn I o\\· a ' rho lost "'C\1Cral head of cattle by eating the 
root .. of this \veed. ~ ince the publication of this paper other 
case ... hn,· b u r f lT 1 to in the I r s~ and sou1 additional 
f~h·t .., hav l ~en found c nt \Vith reference to the plant. As this 
bull tin j~ n1t c f print \ve take the liberty of republishing it in 
pa rL 
I Jc \( ri1Jl ion. I tl i " n '"' Inooth 1nar-..h perennial hYo to five feet 
hio·h \\r1ttl1 pinuat el,v •o1nponnd lea'"~ t\\o or three times pin-
na tc: the }p,nre~ lun·< long· petioles the <·oa l'S(\ 1; ~Prra te leaflet" 
arc lanC' "\() latP to ohloug lnnceolate one-fifth inch long. talks 
of the lllllhPllPt- nun1crons and unequal. Flo'\\·ers \vliite, fruit 
hroadlv ovate to ovnl, -n1all 1-.\ inche"' long. Gro\VS in marshes 
I - \..,; 
and i11 ln\v grou11d ---. 'I'h ... t 111-... -..pring frnn1 thirl tle-..hy nnder-
grr,und root--- t hn t tn p r at the lo\Yer end. The:::,e usuallv number 
front thr ~ t;o five but '""ingle specin1cn ... are ah)o 1net with. On 
cutting tl1o root~ a "'hn.rp pungent, odor i '"" gi,·en off intensified in 
l,oiling· . 
. . lJ ts!J tbulton. - 'I'hi plant i "' found through0ut the Atlantic 
~tat cs ns fnr ou th \\(· .. t ns I.~oui "' iana, w·e-.,t and north to Iowa, 
• ~Iinn0-,ntn, thP J) akota , J.:rrbra ·ka and throug-h the R ocky moun-
tain rpg~ion of ( iolorado \\ryon1ing and fontana to the Uinta.bs. 
In th0 \Y~s1 this plant is g0nernll.' 1'(.\placed by an applied species 
the ( 1tcufa l'fl.rJans of Greene. 
]J o l.<.;o no us I> ru })(' J'/.lf. - 1 t poi ouon ~ propert,ies have been 
'' orl~C'cl on t h.' -..c, crnl <'he1ni "ts. 'rh poi · nons property of the 
p1au c re '"' i<les i11 the root nnd tern hnt, 1nor part1icnlarly in the 
root. I t :s) '111 ~ too<· ·nr in n11 uronu1tic oilv fluid . 
• 
Jvf r. Ch esn n t ~:>a ' .""' : 
• 
It s true chemical nature is not exactly l~nown, but it is highly 
probabl.v that I t contains the alkaloid conine. and the bitter 
principle cicutoxin, the latter of which is characteristic of the 
European water hemlocl{ ( Cicut~ Li rosa) Both are powerful 
poisons, but the latt er is the more violent and produces most of 
the symptoms characteristic of the plant. The American water 
hemlock is one of the most poisonous plants native to the United 
States It s victims include both man and animals. The under· 
ground parts are the most poisonous. and are especially danger· 
ous, because they are often washed or frozen out of the soil and 
thus exnosed to view " 
-Bull. Div Botany, U S Dept Agrl 20 40. 
• 
• 
• 
In regard to the Oregon hemlock (Cicuat vogan(}, Greene)~ 
Prof. Hedrick of 1orva1li-.., Oregon believe that more than 100 
cattle are killed eYer~ year in Oregon. li piece of the root st<>ck 
of the ~ize of a walnut \Va sufficient, to kill a CO\V during the \Vin-
tcr and a piece al ont tho izc of 1narble i dangerou to 1nan . 
Prof. Hedrick found tlhat, tth r ots \Yere n1o- t poi onous in t1hc 
nntnn1n and 'vintcr. ,one rning thi point he says: 
During the next few weeks a number of "sure" remedies were 
recommended The most common of these are lard, bacon 
grease, milk and flour. The milk has proved to be worthless in 
the first experiments. but to satisfy ourselves regarding the other 
named remedies and to try some of a more medicinal nature, 
another animal, early in May, was fed several of the poisonous 
bulbs The bulbs were of the same lot used in the first experi-
ments, but had been growing for a month in a green house It 
was expected that growth would remove some of the dangerous 
properties of the bulbs, but it was a surprise to find that an animal 
eating many times as much of them as had killed the cows in the 
previous experiment suffered no ill effects whatever The con-
clusion is obvious, the bulbs are only dangerous poison when in 
the dormant state, or for a short time after growth begins 1n the 
spring Cattle are like}J, then, to be poisoned only from the first 
of January to the middle of May. 
~ 10ine years before this Dr. :file 1ord 'vorking under the writer's 
direction made so1ne experin1ent::> here at 1nes. 'rhe first 
experiment was upon ·a rat \vhich \Yas secured and anaes .. 
thetized; it \Vas g1ven a hypodermic inJection of one dram of the 
decoction prepared from the. root. In ahnost one hour the animal 
cc1ned to be in more or les pain and shortly afterward appeared 
in a co1natose condition, reu1aining in that condition for about 
t'vo hours and after that see1ncd apparently well. The second 
oxpcri1nent was perfor1ncd upon a dissecting specimen of the 
equine species at the ho~pital 1ept~1nber 29th. 1 t \Yas givrn one 
dran1 of the decoction hypoderrnically \vithout any effect i. ep-
tenlber 30th, gave the <uuc nni1ual on~half ounce of 1Jhe sa1ne 
root rnaccrated 'vith the feed '\Yithout anv results 01ne of the 
• 
fre::,h root \vas obtained and a ,·ery strong decoction was made o£ 
it; on eptember 31 gavr the anitnal &ix drau1 of the decoction 
hypodermically. In a hont ten 1ninutes the ani1nal began to 
sho'v uneasiness, pnl ·e \Yas dull and fast. In a short time the 
patient laid do,vn and the pul e dccrca ·ed. The patient sce1nctl 
to be in a distressrd pain, str0tel1ing full length on the gTouncl 
and pointing to side 'vith the nosr, pulse at that time hardly dis-
cernable, kept moving exLrcn1ities. This lasted for about one-
half hour 'vhen the pati~n1 began to get better and soon rerov-
Bun. Oregon Agrl. Exp Sta 46: 9. 
• 
. red ..... \uothc r e.xp •·inH~nt '\va- 1nade on a cat 1nacerated a por-
lton of the root w·ith ~01ne potnto, the ani1nal ate it '\vithout dis-
turbance thi - \VaS nt uoon. lu the rv ning it received 20 cc. 
in 111ilk: the nni1nnl ~1)( \\1Pd llt ... ig·ns of uneasine"' . at about nine 
- , 
u"c-l ·k it re · ·,rc-~d a ~u ·utnu ons inj t ion off nr clraln"' ·w1th-
nlll an T <~frr'c t. I > r. j\I c ( rd con ·luded that the en t could eat it 
with in1puuity. '1 he.::~ rc. ots 'n:-.r all collected in the summer and 
it_, i ... verv probabl that the r a~ u "~hy the anitnnl- did not bUC-
ctnn b "~as 1 cca usc tll<"l r o ~ ""'< r< sin1 pl v le-- poisonous than they 
n r e i n t h c s J> r i 11 g rn H 1 'v j 11 t <" r. 
Pr ,f. Jloury 'I •·iinbiP of J>bilndelphia \vrite "' 1ne that the gen-
<'ral npiuio11 of fann~1· in thnt locality i- tlult it is ver~ poisonoub 
to c-attle, and that (lllf" 11£ tl1< ::-tndcnt~ fonnd thnt t ~he dried root 
hctd no pffe<·t n11 n c·at, lntt, '' lH 11 ndtuinl .... rerod a- "'onll a':> ~;athered 
jt, prodtt<·Pcl !.!T< at ttllPH .... in< :::s nnd 'Olllltiu~· in five g-rnnune doses. 
'I'h<» \\'rit< r of thi .... J/HP< 1· lw~ ('atcn "'Inal1 pot·tion of the root on 
.5cveral ne<·n:::ion.::. ' I Ju') PH(~ ·t ren1ainecl a long: tune producing 
11tuuh11 -s iu tlH 1nnntl1 nnd phar\nx. 
In the follcnving In,va <·n .... e"' death" a-., C'ertninl\ due to poison-
ing fron1 thi--- plant 
In 1~D'3 the \\7 l'ifc'\ t· re<·(~ivPd fro1!l Eugene ·Bro,vn of Mason 
it.' 111 (\11To rord() (' ( lttllf,, .. "f>tne root of the sn-rnlled \Yild par-
:-uip 'vluch had poi~OIH'd 1ltrf'P lHI,\ ':> r ... pcetivcly, fh7 e, ~even and 
uin~ years of H!!.'P. 'I'IH-. ense3 rP('O\·crecl. The -...pecin1en"" sent 1ne 
pro\~ccl to be ('O\\ hnnP ( ( 'u ula Jnaculata). 
rl']H~ fo]} (n\' illp,' lHdP h.\ J>rofOS"'or 1\ . 1\ . ( 't ro7iCr i"J of int0rest: 
"Hon Eugene Secor of Forest Cit}. this state, a n1 en1ber of the 
Board of Trustees oi the Io\\ a l\gncultural College, brought me 
to day a fl esh} toot ol a plant of the water h etulocl\, (C'tcuta 
JJwculuta) The Circu1nstance which brought it to his notice were 
as follo\\s : A neighbor of his b}- the name of ~Ir Oleson. a 
farmer of ahouL firt} } ( ars of age. \\ hile dragging some potato 
ground upon botton\ land about t" o \\ eel~s ago disco\ ered 
one of the fleshy 1 oot s or this plant. and supposing it to be an 
articlloke, ate it and ga\e a portion of it to his t\\IO sons. He soon 
began to feel queer or "funnv" as he expressed it. and went to 
the house whet c he \\as t al<en with a spasn1, followed by two or 
three others, when he becante unconscious and within half an 
hour, before a physician could be sumn1oned from the village, 
two miles distant he was dead. The children hacl probably eaten 
less of the root and heing given an emetic, recovered The plant 
is very common tn the state and the roots are so pleasant to the 
taste to n1al\e 5t par(H·ularly dangerous I may add that I ate a 
piece of the root the s1zc of a filbert with littl e or no unpleasant 
effect. 
Bull. Torrey Bot. Cln h. 20: 4 41. 
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Figure 98. ROOTS OF CO\V H.\.:\ E.. Specimens recen ed from < 7lenwood. 
Iowa. The roots similar to thost. \\luch p01soned the Johnson children (Charlotte 
~I Kmg). 
I also insert the follo,ving interesting letter fro1n J. . ~f.iu­
tcer of Hartley, lo\va: 
Gentlemen· I have just had a strange experience with my 
cattle, having lost a four-year-old cow and a yearling calf. I 
think that they were poisoned on some kind of weed root found 
in the slough. I locate 1t on a spot where a hay stack stood about 
two years ago. It had been removed except the spoiled hay in 
the bottom. Last fall being dry, I pitched it up, dried and burned 
the old hay, sowed rye and timothy seed, ran the disc harrow over 
it several times and noticed that we turned out lots of roots like 
small sweet potatoes, except that they were all connected at the 
top I thought they were the 1 oot of a w.eed that grows a stall\. 
similar to seeded parsnip. It has a "strangeley" top s1milar to an 
elder berry when in hloorn The ... talK wl1en mature is hollow ~~~w 
I am not certain that I am right about the tops as it had been 
mowed before I disco\ ered the tubers I never thought of them 
doing any harm, just thought "" e had torn them out so they would 
die and do me no harn1. but as the cattle. seventeen in number 
were brought up Sunday evening they appeared to be all right 
until they came into the barn yard when a cow fell down and 
seemed to have a spasm ll only lasted a few minutes when she 
got up walked about 100 feet and fell again, got up and wall{ed 
about thirty rods, fell again and died in about thirty minutes. 
The yearling was all right until turned into the lot In about 
twenty minutes she was taken in the same way except a little 
more severEl. rose two or three times and died in about fifteen 
minutes. I was satisfied that they were poisoned, but the cause 
worried me for a while when I remembered the tubers I saw in 
the slough, I went next mot ning before turning the cattle out and 
found that the cow and ) Cfl rling had been eating some of the 
• 
• 
roots. 1 gathered up nearly one-half a bushel of the tubers, 
turned out the cattle and have had no trouble since. On opening 
the cows, I found considerable of the tubers in the stomach and 
the inside of th :> stotnach was ,·ery black, and by scraping with 
a stick, I could scrape the jnside of the stoznach all off, as though 
it had h en scal<l d. I will put a sznall piece of the stomach in 
the pacl\age with th) tub rs. Please let tne know if the tubers 
I send ar :> th <h~adly poison that I think they are, and how much 
of it is n )c )ssary to I\ ill a cow. Son1e fall pigs have eat en some of 
the stuff fron1 th cows stontach and it seen1ed to do then1 no 
narn1. 
Prof. ,J fune \\ .ils u .i u fonu.s 1ne that a .r fr. lioo,,.er of Traer 
''ras poiso11 cl by< nt.i11g· ::: 111 ~ of the roots of this plant The fol-
lo,viuo· aclditi11Hnl ob~f't·v·nt.ic,H ... c 11 a fcnv e~r-·e'"" of poisoning may 
be of interest: 
:\[r. }{. E. 13tt<·IInnnu, an a ~-- istant in the DepartJnent, of Bot-
any infor1n "' llH f hnt, 1\vc cases of poi-oning occurred at Eagle 
({rove a bout, ""evnu .v<>nrs ne:o. 'r,vo boy-- ate 'vha t the~ supposed 
t(J hepar-- nip,:, t hn t t IH ,\,. fr11111d g_TO\ving in a lo\v piece of ground. 
They took ... iek --ooll n ft<:\r en t ing and one of the bo~:::, tnanaged· 
to get to a house '' hieb 'va -- not fnr n'vay and the second boy was 
later carried i11. \ phy-- icinn \VW" ""nnunoned iuunediately but 
the cconcl bov eli< d --hort hr attPr hi.,:, arri,7 nl. J1:n1 tri ... \vere n "ed 
• • 
nn the other hov nncl hig lifo \V<l"' .. a\ ed . 
• 
lllsloJ y -'I'he ticulo l ;, or;,a of } :nr 1p hn ~ lonp: hcen kno\Yll 
to be a very poisonou~ plant. European authorities ltke L,tndley 
111 ake this "' t a teinoll t,: 
... \ 1nost cl:n1grruu..:; poison resides in the roots of this plant; a 
dracluu of the fn~sh root. hns killed n boy in au honr and a half; 
nnd in .A1nericn fnt~nl HC'<'iden1 ., ari~ing fron1 it ~ being 1ni~taken 
for other a pi aecnn pIn 11 ts nrc not nnco1nn1on. I t hn been used 
ns a "' ubstitntc for ('nuin111, \Vith si1nilnr effect] r"\ccpt that i t is 
111 0re energcti ·. 1\ dn ng runs poison, proclnu.ing efi ects ~itnilar 
to those of h,\ clroe,\ anic nc·icl. It appears to canse trne tetanic 
convulsions and frrqlH'llL paro;.....' ""111"', nnd dPath nu tl10 tlurd 
<.lay. Halle-r coll~id<'l'C(l it the coninn1 of the trrrkq. It 
appears to be fatal to cattle. 
Robert l30n t leY sn vs, '~ \Vat ~r he1ulock or \?O\V bane is another 
• • 
indigenous plnnf of H highly pni 3onou~ natn1·c, ( ' Jnrrr·ulala, n nn-
Lindley Flora :Medica. :~ 4 . 
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tive of ... 1.n1criea has very p0i-onous root ... , 'vhich for having been 
nti ~t aken for hcu1nle:-- ·1nb llifcrae~ have not infrequent!) 
e<l to fatal results.'' 
I>r . .:\laster "' "'avs a"' fullcl\v- of ( 1u.utn vi1·osa to 'vhich our 
• 
"PCeiP.s IS closely related: r:T'his plant i .... dangeron~l.Y poisonous 
h<nr iu~· qualitie .... lik thos~ {>f coninu1: indeed it i called \Vater 
heutlul!k. It prodnecs tetauic e.C>ll\7 \d .... ic•u- an<l i==> fatal to cattle 
ea tiu o the herbage. I 11 ... \ pri 1, 1 ;) 7. t \Vn far1uer' s sons \vero 
fonud lying paralyzed and spe ·hl -s <'lo.sc t10 a ditch \Vh re they 
had bceu \vorking. .\s- is talH'e \\7a .... soon rendered but the poor 
f llo,vs '""OOn expired. ...\ qnnniit,v of he1nlock g:re\V in a ditch 
· \vhcrB the.v had been lllpl< y l<.l. ... \ piec<-• of root \\ya ... snbscqncutl.Y 
found "·ith the 1nark of teeth in iL ucnr "rhere the lllCll lay and 
a not hPt' piece of the root, "pa ... d iscovcred in the poeket of one. of. 
the1n, -o that there ean he nn dnnht. 1hat they \Y~r\ poisoned hy 
Pati11g the root of tfl1 "' plant h.' lui -take for -on1&othct. The root 
of the AJucrican ricu ia J/1{1( ulal.n i C.YC11 11101'0 Yirnlent." 
1,he 1\.n1erican plan t hn '"" likewi se long been con idcred to be 
• pol '-'OllOUS . 
. \n enrlv \Vritcr nll .4\1nerieau Bntnnv sav : ,, 
Seve ral per~ons sc·arching fol' Ang-elica toot. · wePt flag ~w~ct 
cicely (which all have a pleasant smell and taste) ha\ e eaten this 
root by mistake, and some ha \ e died in an hour's time The 
effects of the poison were violent convulsions a frothing mouth, 
a bleeding nose, dilated pupils, etc 
lJr. Er\vin F. ~ 1lnith gi\ P au <H·c·nnut. of a ca<)e of poisoning fro1n 
t.h i s plant. JI e "'a :v 5 a f o 11 o" s : 
During the warm <lays which melted i be snow and brought 
back the birds and gave indications of springtime, some children 
of a neighborhood on the outskirts of the city gave vent to their 
feelings by digging and eating some artichol{es which grew upon 
some low ground bordering a brook Two of these boys were 
taken violently ill, and one of them e1ght years old died within an 
hour after he had eaten the root. Dr Smith states that upon an 
examination of the stomach and the root from which he ate it was 
proven beyond a doubt that 'if uf(( ma.culata was the cause of 
death. 
I )arlington sa:y'): 
The mature fruit of this plant has a strong anisate odor The 
root is poisonous, anrl the lives of children and others are often 
endangered and sometimes destroyed by eating it, in mistake 
of that of the sweet Cicely ( Osnto? rhLza long1stylLS D a. The 
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herbage is also said to be destructive to cattle, when eaten by 
then1; all of which serves to sho'\\~ the importance of sufficient 
botanical }{nowledge, among the people, to enable them to under-
stand and avoid or extirpate the evil. 
I )r. ~I illspnn.!th~ in his 1\1u rica n l\Iediciua l Plants, Fascicle 4-, 
p. ;r: hH~ r cord c1 he foll0\\11ino· ob ... erv~ations concerning the 
physiolo!.d ·nl action of Cicuta 1naculata: 
l\:fany cases of poisoning fron1 the root of this species have 
been reported, all showing, by the symptoms, that Cicuta pro-
duces great hyperaemia of the brain and spinal cord. The follow-
ing case reported by letter to Dr. Bigelow by Dr. R Hazeltine, 
( 1 1 ) gives all the symptoms notedby observers in all the 
other cases. A boy had eaten of certain tuberous roots gathered 
in a recently plowed field, supposing them to be artichokes, but 
\vhich were identified as the roots of Oicuta maculata. His first 
symptoms was a pain in the bowels, urging him to an ineffectual 
attcn1pt at stool after which he vomited about a teacupful of 
what appeared to be the recently masticated root, and immedi-
ate lv fell back into convulsions which occurred off and on contin-
uous}). till his death The doctor found him in a profuse sweat and 
convulsive agitations, consisting of tremors. violent contractions 
and distortions "Ith alternate and imperfect relaxations of the 
whole muscular S) stem, astonishing mobility of the eyeballs and 
eyelids, with ''ide dilated pupils, stridor dentium. tnsmus, froth-
ing at the mouth and nose, m1:x.ed with blood and occasionally 
violent and genuine epileps) The convulsive agitations were so 
PO\tv crful and incessant, that the doctor could not examine the 
pulse with suffic1en t constancy to determine Its character At 
the post mortem, no inflammation was obser\ ed, the stomach was 
fully distended w1th flatus, and contained about three gills of 
muciform and greenish fluid, such as had flowed from the mouth 
This assumed a dark green color on standing. 
I r \ T n"'~) lnal ... eh thi:, reference to the plant: 
It is composed of a number of fleshy, oblong portions diverg-
ing from the base of the stem, frequently as long and as thick 
as a man's finger It has a strong penetrating smell and taste 
It is often mistaken by children for the \\ ild parsnip, or is sup-
posed by them to be eatable, and every year the papers contain 
accounts of fatal poisoning from the use of the root. It is highly 
desirable that information may be diffused respecting this and 
oth~r poisonous and deleterious plants, so that such accidents may 
be a voided. The root has been to some extent employed by 
medical men Its effects are much the same as the European 
Hemlocl{ (no way related to the tree called hemlock in the United 
States) but is now rarely used. 
LOCO WEED . 
The word is of pan ish origin and means "foolish." It is 
applied to certain plants, 'vhich when eaten by animals are sup-
posed to cause a general dernnge1nent of the nervous and digestive 
Bigelow, A mer. Med. Bot. 3: 181. 
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"'Y~t 111. ' ' heu ratH·l11ucu in the \Ye-t speak of the loco plants, 
they crenerally refer to plant ... belono·ing to the genus Oxytropis 
nnd As!.ta.l)alu Jn ollt"'"'lllllf.i . In I o,va t~hc Rattlebox ( C'1'otalar£a 
sagiUalt,·) is the chief cau"'e of "I.~oco di-,ea~e. In ust.ralia 
.::. pecie.., of the gcn U ... (/o 111plt ol olJ irtun H re t l'Oll bl -oine t.o sheep 
produ ·inp. "'i1nilar di -e rders. ~."'o1nc~ J..Jupine-.. of the \vest pro<luce 
poi~oning especially of sheep . 
.. ill of thCl...,Cl plants lwloiHf to thra J>nJs<' fa1nily (Legunt~nosae). 
Plauts of other ()rder- nrc said al "'o in produce the ·a1ne symp-
tonts. <.\sp0einlly 'orlJdal'·' wurea.va r. occidentalzsJ a close relative 
of t1H' "Rlcediup: I-I e~nt.'' -o coin tnnnlY cult ivated in gardens. 
l1or1l lH•ln11p: te th~ Fut llitqry· fatnily ( f 'uiii(IJ·i(lt'(Jfl P ). 'I'hPll , too, 
Fals l ~ l ~dlo\\-r (Ji rLZt a,f,·luH t·orf'iJJr' ltJJl ), n \VC'""tern plant, belong-
iug to tl1P 1\fallo\V fnnti1.v ( Jlffl l.t·at·p,ru' ). i- ~a i(l nl "'o to produc0 
tbP ~·Le)('o Di::,Pa 0.' ] ,ark-.,pur and aconite have also been 
c·nn u t0d atnong the luc·n plant_. ThesCl plants belong to the 
rnwfoot fan1ily. ' rhe 11over }'amil~- contain :f~,v poionous 
plaut .. . 1"" Pot a fe,v. likn a lahar 13can (Physostzgnzn venenosum) 
<'Outnill pln\""crfnl poi -ou~. ~cvcral pla11t~ of the order are u sed 
()1.... fish poi-.,on -. rrho order ... FunUtTioceae and ]1a.Z1'0Ceae contain 
son1e plnut-., ''rhirh are 1neclicinaL thongh not nrarly such activ<.> 
drng'"' a .., thr Ca1abar Bean. \Ve can s1nn np by c;aying that "Loco 
plant..., ' ncenr in variou "' part of the ''-rorld. They belong to 
nrdc~r "' of plant- no1 n hvay·- c1ose1,y related. W e can state with 
r0.nsul1al>lc errtaint~ frr11n onr pre en t, kno\vledge that some of 
tlH:t:Jn nrc> (·npahlP of l'rorln<·ing: clistnrhaner '"' in ani1nals and even 
. <lc>Rth. 
·r11e ·uhj0ct of TAwn \vccd ... and t,hc injury to stork in various 
part of the T""nitecl f-;ta tes hac; of latn at.tracted considerable at-
1cntiinn. F or this reason .veterinari an ha\e giv~n the subject 
1nore 01· lese; c:;tncl,v. '"h i lc· phar1nnecn ti ·a 1 chen1i ...,t'3 have endeav-
ored to di "'rOYf'r the <'allsP. of snch p0cnliar physiolog·ical disturb-
an<'r . Though 1nany f\Xce11cnt papers have been published, there 
i'-, "'t ill room for invest igation. 
Several pRpors on the snbjoct, of T.oco 'veed , Mpecially the 
che111 i try have appeared. The paper by Dr. F. B. Power and 
~fr. G~nnhieT· goe-; in1·o the r.hemi try· qnite carefn11;v·. The oth~r 
hy PrDf I.~. E. Rayrc i a general paper touching npon tb~ chmn-
is1 rv in l0c;s detail. · 
Pharma9eutische Rundschau 9. 8 1891. . . . 
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It may be 'vell to briefly review so1ne of the earlier literature 
in this connectjou. I t: i- a rather difficult task to get at the earli-
est recorded 1ncntion of thi ubjcct ince the earlier article first 
appeared in ne'v'"'papers. I t 'rill be sufficient to state that sup-
posed loco poi oning ha be n kno,vn for a long time. The earlieT 
contribution- 111acle by Or1nsby, Whipple Rothrock, Vasey, 
Brc\ver and \\ atsru, t(·.> '"ere not ba ed on experimental evi-
dence. · rverthcle s) t,he ... e ob-..erver- took sotne very careful 
note"' on th entHli tion- of tJ1e ani1nals and the circun1stances un-
der 'vhich th v h con1 dis0a ed. ..A .. bout this ti1ne chemists sub-
• j cted so1n f the plant -- to ch 1nical analy .... i '". noting as well 
the phy~iologi ·n 1 effect, of the plant "rhen !riven to ani1nals. Dr. 
1Iora1io \\''ood .T r, obtained an alkaloid frorn Sophora speciosa, 
"r}lieh he <"nllPd). 1opho,·in. In it~ action it re en1bled the alka-
loids of ~alaba,r B0an. \'Then given to a cat it produced pro-
found sleep. rrh (\ alkaloid is a spinal sedative. 
J)r. Ott in 1 2 1nadc nn experiment ".,.ith ... t lraqa.lus mollis-
~~ ntuR. 1 ts 1nosL 1narked ph;vsiolcgical action seems to have bee~ 
to deer ~ase the irritahilit) of the motor nerves, and also to greatly 
aff ct 11h~ .... rn-or.\ g·anglia. of the central n~l\.,.ons sy~tem with a 
t.ctnn ic act,Ion dll the pine. ''Has a c;tupefying action on the 
hrnin; reduce the cardiac force and frequency~ temporarily in-
creases arteria] fcn ~ ion, bnt finally- deere-a it." The pupil of 
the eye is great 1~ dilated. 
TJr. 1fary Gage Day's paper shows quite conc]nsively that a , 
dclcoction madr fro1n roots, lea Yes and stems of Astraga.lus mnllis-
sirnu.s and Ox.1;ftropis L011nbe1·ti can produce death of cats, frogs 
and rabbit · and, nc; Prof. Po,ver says the syrnptoms are in per-
fPct harrnonv 'vith those that occur in horses and cattle. The 
• 
physiological effect on larger animals has been shown in the case 
of C'rotalaria sagitta lis. 
Dr. 1£. Stalker says: 
When a strong infusion of the weed was given to an old horse 
---
--
with a stomach pump, in twenty minutes stupor began to ensue, 
the eyes were closed, the head was r ested against the side of the 
box, the breathing became stertorous At the end of six hours 
the stupor began to a1sappear, the eye began to regain its br ight-
ness, and in another hour the horse began to eat. The following 
day the horse was given half the quantity The symptoms began 
to develop much more rapidly, and it died in half an hour. A 
second animal was experimented with, giving less of the infusion. 
On the fifth day the characteristic stupor came on. The animal 
rested its head against the box and slept while standing. The 
symptoms grew more marked until the thirteenth day, when the 
Notes on the so-called Loco Weeds, Pharm. Rund 7 : 136. 1889 
Bull. Dept. of Bot. Ia Agrl Coli 1884: 111, 115 
I 
\ 
• 
animal died. Dr. D S Fairchild and Dr l\1ilnes, who helped to 
mal{e poc:;tmortcm exanlitsations of fh e subjects, found great 
uniformitY in the lesions presented. The animals showed hem· 
orhagic effusion in the fourth ventricle. The li' er and spleen 
were very dense, while the inte~lll1C'S contained almost no blood. 
The stomach was vQry much distended_ 
Prof. Power and ~Ir. Gambier ha\ e obtained an alkaloid from 
the seed which when fed (0.2 gramme) to a kitten, showed the 
following effects: Frothing at the mouth and a profuse flow of 
saliva which continued for about half an hour. The animal fully 
recovered_ 
The views in regard to Astragalus molltssimus are much more 
discordant than in regard to the Rattle box. President Ingersol has 
obtained entirely negative results in feeding a large quantity (a 
decoction from twenty pounds) to a lamb about two months old. 
In addition to this experiment, referred to by Prof Sa)'re, he 
states that Dr O'Brien has also had entirely negative results 
The fact should not be O\ erloo1{ed that locoed animals fre-
quently contain intestinal parasites A few years ago Dr Stallter 
----was sent out to investigate the matter of Loco Weeds for the 
Bureau of Animal Industry, and in a large number of postmortem 
examinations made, he found the bot-fly, and in all locoed sheep 
he found the tapeworm. Concerning the conditions in the horse 
he says~ "I do not regard it as improbable, however, that the 
presence of the parasites had to do with the development of the 
abnormal appetite that leads the animal to crave what he would 
not otherwise touch 
Chen~istry. ~iiss ~ I. \Vatson found a small amount of an 
alkaloid. 1'he chen1i c:;try of some of the Loco weeds, up to the 
last paper by Prof. ~ avre, can be found in the paper by Prof. 
Po,ver, "_..._ ..... ote'"' on the .._ o- alled Loco Weeds." 
The last paper by Prof. Po\\yer and Mr. Gambier is a very care-
ful piece of chen1ical work. One kilogramme of the Astragal~ 
herb gave 0.2 of a grannne of the alkaloid, equivalent to 0.006 
per cent. ..1.,... otning fnrther \Ya" dctertnined concerning it 11a 
ture, as it does not appear to be especially active. An extract 
from one kilogramme of the seed of the Crotalaria gave 1.1 
g:ra1nmes of an alkaloid, 0.036 per cent of the weight of the seed. 
It had a bitter taste, and seems to be more potent than that ob- . 
tained from Astragalus. From these investigations the authors 
conclude that both the ~ 1 stragalus and the Crotalaria contain very 
small amounts of toxic alkaloids, to which the symptoms of pois-
oning may be reasonably attributed. · 
Prof. ayre, \Vho has not gone into the details in the paper 
referred to, ho,vever, reiterates what he has stated in. several 
previons ones, that it is a question whether so small amount o£ 
alkaloid should produce such grave physiological disturoances. 
Rept. Bureau Animal Ind. 1886 271. 
• 
<: 1·a~ 1'\:-. \Yith f '"' , X('eption~ contain no del t rinu~ proper-
ti ~ . lnt i C'-111 tlu1t one of OUI' ,,.e .. tc t·n .. I ecies of J:."lipa, ( ·. 
1•iri(lula va1·. robu.:·la) . i~ n g·ood Lo u \Veed. ']he e ff ct-- on hor .... es, 
' . illHl ehnt·ncter of thl pl~lnt nre ,, ... ell d<") "' •t·ihed hy an oh--erving 
Hrn1 . ., ~nrgeon. I >r. \ . J I a\Tard. 'I he !!rn --~ hn-- received th com-
lll n fl] pc::lh1tion c f ·\ ,] p)T (rra ....... · I >r. Pnhnc 1·. \vh collected 
th(~ !!Ta .. in oahuila . ~ J , .. ~iro in 1 f), notic l tha it \vas con-
~ider d poi on n1 to attle. hor ... r~ and ~11 ep. g·iviue- then1 a 
t 1npornry fit of 1 pi ness. 
I r. IIavnr 1 .:la '~: 
I t would s m, then, reasonably established that this plant 
poss ss s narcotic or sedative properti s, a ffccting principallY 
horses, hut also cattle and probably other animals: that animals 
ar·e not foncl of it, hut eat it inadvert :)ntly or when nndet str ess 
of h unget'; that ca s ")s of poisoning occur, espccialJy in the spring, 
wh ) 11 f h (.) t•acJ ical ancl Jower hJades firs t.: cornc in>; and that the 
a ctiv) princip)(" t'esicles in these blades, and perhaps only during 
that sea son . 
Ill HJ>LI~J ()p ~I I~l\l LI~.. L(>( <) \\ I~ bl).- ( (J rylrozns 
I.A,un be ,·l-z. P u' <-h ) 
~\ lthuu.!.!1t i he" ln<·o " Tfl< d~ ar< c·1 Illlnon in he '' c ... r " ·e have bnt 
a iugle ~)H~<·ic;)~ tl1:11 i~ <'11lll1110nl."' refcrr0cl t, ns the loco 'veed in 
f hi "' in t <\ lUlllH ly. the:~ purpl< or ~tendo "' .... lo •o ( O.ry/ ropt.., Lan1-
l)(! rii). I 11 ''Tc"~fci'll I own tl1i .. i:::- < '\.trouH h <'nllllll'Oll on the loess 
l~luff~. In Sfl})}(\ pnrlillll~, a~ nt :\fi ~Oll l'l \" nllc•,\, C\·p ... c0nt nno 
;...!ionx ( ,II\ tl1P hillE: Cl l'f' pnrpl<· \Vtt h itE: hln lllll dnring thr 1nonth 
(If ~r C1 \ 
, 
/J rw·1 IJJiion - 'I'l tis ~p0<· i r ~ i ... n nPn rly <H·nnlr ... ccll't, prrcnnial 
\\~tth tuft ~ of vc· r\ lllllllf'l'Oll~ sho1·t s f P lll ~ coining· fron1 a 
• 
l!Cll'cl illld tlti<·k l'011f~f1H'k ('O llf:tillill~' ll lelll\ scnh ..,.flpl11C~, fhe "'te111 
n11d lrnvP~ n t·c · <'11\'c) rc~d \\rib .:5ilJ.,' nncl finp appl'P~"'ecl hair ... ~ 
lcnvc-- piun nl c: J<:~ nflc·l~ linrnr: seapc-l ikc> pcdnneles, henring 
rnthcr 1nrgc> J>lll'Jllf\ vinl( I, fl}' s011let ill1CE: \\7hile Arnvers. 
J) ,\!J dntlton. Fru 111 ~n ~k ntehc~" nn thruna:h yrp...,h~rn l\1inne-
, 
sota , \vc·stPrn T o\VH nloup: tl10 1!)0sS hlufl~s thronp:h "·e tern .. fi c;-
srnu·i to ·Trx;tc;, <·ntlllttnn iu the RnC'k.' fonn tnin r egion, e pe-
C' ially front :>,000 lo .000 fc•0t. Thr \\Titrr ltn~ ~cen thi plant 
nhunclant. in norflt Pl'1l () lorncl o, nl"'o in " ·r-;tcr11 nnd n orthern 
n T y () 111 i 11 !?.' nn d 11 (} 1' t h 0. (l ~ I c 1'11 TT t a h . 
. ' 
... To reporl~ of poi .... nninp: fron1 thi..., \\"'flrd hn,·r hrrn rrr~ived by 
the \\ ritcr fl'Ulll \V0~f0l"ll Tn\\ n, hu t Che"' tnnt n.nd Wileox, ano 
. 
Garden alicl l~orest. 4 : 111. 
• 
• 
G:c 
' 
Figure Sl9. PCR PLh OR STr \I Lh~S LOCO \\.hhD (Oxytrapu; Lumbn tic.) 
(Chestnut, Division of Bot. L !-, Dept. of Agnculture) 
many other wTiters refer to its poisonous nature. In r egard to 
the sytnptoms of poisoning Prof. Chestnut says they are ide-n-
tical \vith tho e produced by the \Voolly locoweed (Aslragalusmol-
lt.s~uous) and are as follo\vs : " I-Iorses, cattle and sh eep are af-
fected by loc:o~ but the principal dcunage is done to horses. The 
effect i not acute, hut in its slo\v progress simulates disease! 
caused by bacteria, ""ornl , or other par asites, or morphine. Two 
stages are recognized. The first, \vhich n1ay last several months, 
i-- a period of hallucination or 111ania accotnpanied by defective 
eyesight, durin~ \Yhieh the ani1nal 1nay perform all sorts o£ an-
tics. 1\ fter acquiring a taste f or the plant it refuses every other 
kind of f ood, and the second &tage is ushered in. This is a Hnger-
Chestnut,V. K . and Wilcox, E V. Stock-Poisoning Plants of Montana. 
Bull. U S Dept. Agrl., Div. of Bot. 26 
Chestnut, V K . Thirty Poisonous Plants. U . S. Dept. Agrl., Farm· 
er's Bull. 86 · 16. 
iug· p riod J ( 1naciation. ·hnrnct~rizecl by sunken e.veballs, lus ... 
t lrles hail'. aud fc hl ~ ntov tuent~. 'rhe anitnal die5 as if from 
sta rvati n in period ... rangin!!· fro1u a fe\v 1nonths to one or two 
,·ears . 
• 
h ~tnut and\\ ileo .. ~ ... tat Lhat inl\1:ontnnn the chief poi-oning 
:l)"l~(:;:: fr lll f). ·ylropi~ ulJicatu.-- and th ·'"" 11 t th - ~ cllaractertstic., 
f anin1al"' tl1at ar loco d b r this weed. 
~ 
It is ihe universal experience of ~heep raisers that locoed 
sheep are e.·ceedingly difficult to herd. The sheep 
Inay. without a n1on1ent's warnin". stray away from 
the hand, each on in a different direction and it IS easy to under-
stand how nearly impossible it is to prevent such a band of sheep 
from hecotning separated. Besides giving the herder much 
trouble in clir )cting the course of the band on the range locoed 
s heep often r')fus to enter the corral at night, and under and 
all circunuaances rnay suddenly manifest perplexing stubborness 
Few cases of lo(•oed cattle have come under our observation. 
The sytnpton1s, however~ in c·attle are essentiallv the same as in 
sheep and hot·ses. Occasionally locoed eattle manifest dangerous 
syn1pton1s and attack tuan or anin1als. It is diffic...ult to under-
stand why tho loeo hahit is apparently rare 111 ca ttle as compared 
with sheep and horses. In their ordinar) feeding habits cattle 
can hardly be said to lJe a~ fastidious in selecting forage plants 
as horses. 'The faet ren1ains, however. that cattle do not acquire 
the habit of eating loco w£leds to any great extent 
R.e m eclies.-The reeon1n1endation <"Oneerning locoed animals 
which is most in accord with reason and the expenence of prac-
th·al stof•kmen is to remove immediately all locoed animals from 
<·ontaet with othe1· anin1als Follo" ing this action it would seem 
to he advisahle when possible, to plare such ardmals on ranges 
where the I oro '\ ccds do not grow and allow t hem to remain 
in sn<'h sit.uationf\ until winter Dunng the winter locoed sheep 
should be fed upon a nutritious chet, and such of them as become 
fat should be sold for mutton at the ronclusion of the feeding 
period. The f(l'\\ sheep which do not respond to this treatment 
Ina) as '\ell he l{illed and sldnned, as their only value is that of 
the pelt In the ease of horses 'vhich are kept away from the 
lo<'o "(lC'd for a considerable length of time, the value of the ani-
mal is a ve1} uncertain quantity. Such horses may return to the 
habit of eating loco '\ eeds at the first opportunity, and even if 
prevented for a time they may develop VIcious habits, as already 
stated. A sma 11 percenta?-e of locoed horses apparently 1nake a 
< omplete rec O\ cry and de\ elop into Yaluable and reliable animals 
l!}.c!erJn tnalLOJI. 'rhis 'veed though a perennial is easily e:k .. 
terrninated by tJ1orough cultivation and plo"ring. o far as the 
"ritPr lo1o"·s 1hi., "eecl i "' not, troublesome- in any of the grain and 
corn :fi0lds in \vcstern Io,va. 
fl Pscr1 pl1o1J. 1\ hniry nnnnal frorn three inches to a foot high, 
'vith a sn1a11 t~np l~oot. Stern branched, villous terete or wing 
• 
I 
I 
• 
tnargined. I..eaYes o~ral or ohJ, ng lanceolate, frotn one-half to 
,,11c-third of an inch \vide. bel!!< 'f the leaf cntir or "'otn<'-
,,·hat \Va,·y and hairy. ~ 't ipul(~.:: uuitf\cl and decurrent Oll the 
~tPlll, l){'C<nniuo· in,· ~r::: ly alTO\\' ~hapcd. P )dunclc proclne n 
f(•\',· Yello\v flO\\'(:to.., a bon t OllP-fourth of au inch in d i a 1neter ~ ca 1 yx 
. , .. 
fiyc cleft. ..... tanclnrd of the flo'''( r larg·e, heart -bapcd; keel ~C) the 
~hapP<l. ~tanten" Jnnn<H1elphon, auih "l rs of t\vo --izc five 
stna1lcr a11<l roundish. Pc d larg<-. inflated. l>ears a cl< ... P re etub-
:H ~ tcc to the garden pea. !!TPe11ish nt fir:::L l>ec tning bla<'kish. 'T'hP 
P')ll~ vary in -...izc> frrnn thrC" -fourth~ of an inch t • an itH·h in 
l<'n~th and are ahont nnP ineh in clian1cter. ~ red~ fron1 c ne-
.. 
t('nth to onc-t\Yelfth of an in<'h in dintnet ei'. tlntti h. kidnc' 
• 
~hape<l. \Vhen Inat\n·e they brenk ~ny·ay front the point (If nt1 nc·h-
tncn t and ra ttlc in ho pod, bc' tH·e t h<~ n a tnf• ·' r~ tt lc•-hn'\. .. 
a 
Figure 100 RAT'I LE BOX ( r•, otalut•ia ~ayiffafud Common in thL \ I ~~~Olllt 
Ri ver bottom. Cam?es a disease kno'' n as crotali.;;m. 1 ( he..,tnut. Dl\ 1sion o f Bot l ' 
S Dept. of Aa-riculture). 
• 
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f)i l.rib1dion. '1 h plant is connunn in sandy soil from Maine 
to .l\1 in nes 1t a, otrLb I >akot a, 1 O\VH, .\' ( bra--ka to northern Texa.,. 
'[he plant i~ axt retuc I.' c nunon on the "'UJHl bars of the ~1i-..~ouri 
l'i\·<'r ,,·here• it tnnv be <·ollreted b 'the \Va~ron load. 
. ~ ~ 
l)o1 onous \ alu1·e.- ~c ,r rnl let ers received ]a- t year by 
Lhe bot ani ·nl cl<~pnl tlu nt, r f<~rre l to the injuri us na ure of the 
plant 1'h0 ~arlies 1nention of the poisonou natnre of the we~d 
''"~l:-- t11ade 1 y I >r ..... alker a11d Bes-- y to 'vhich I have referred 
tt~Hl<~r thP lH)ad 'f Loc·o Poisoninu·. 'rhe --ylnptoms of the dis-
PH-..<'} lun·<:l },pc~ll de ... c·rjh~d nnd~r that hend and need not be treated 
ngaiu. 4.\11 ... ll~JH:~<"t< cl fi< ld ... h()nld b<~ <XHlllju d and the 1naterial 
d c· t ru vecL 
• 
• 
A,.r/a,·,,inulion.- Fi< Jc) ... \VllPl'O rhis plaut O<'<Jttrs should be cnl-
-
' 
Figure 101 J I 1\I ~0 X \\' J1J E I> {/Jut"' a). A '' 1deh d1~tn but eel '' eed com mon in 
\\ aste plates. farm 'ards, etc. Belong c.; to the potato fanuh (Chestnut, Dl\ IS10n of Hot., t •. S. Dept of \gncu lture.) 
Figure 102 SN E J-. ZI~J \V hE)) (!hlenium aut umnale). \ member of the :;unfto" er 
fa mil}. Flo\\ er~ m tlw .wturnn. (Chestnut Di\ ision of Bot .. l . ~ Dept of \gncul-ture 
-=~ 
Bull. Dept Ia. Agrl Coli. 1884 111, 114. I { 
t 
441 
tivatcd 'vith corn, potatoe- or other hoed crops . 
• J I~lSOX \rJ~EJ)~'1 . -( lJa f.,uu 81.1·an1oniu Jil and JJ. 1'ulula~ L. ) 
'The order S olall <H.' ") <H I" klll )\\' 11 to h«l\'<' a !!.nod lllclll_Y }HH .... unou ... 
pIan t~. a IllOllg t hc111 ". 111 ay 111ell t ion the black h~n bane ( ll yosc y-
al~tus n ige1·), and t 1acoo ( .. :Yicoliana '['obocl.lnl). Bnt t,\\,.o plantJS 
widely <li .... tribntctl alHl fl'P<JlH'llfh· ;:,ll~J> et Ll of poi u11i11g cattle, 
a~ \Vell as persons. a re the j i tnson \Vceds ( !Jatura '> t raJIIOllZZIIII 
and JJ. 'latu la . ) .. 
D(~(r.izJtion .- JJ. 1alula i - a p:lcthrou nuHnal fr llll n fe,v feet 
t o fi v c fee t lt i ~· h ~ ... t < •111 p tll' p l i ~ It : l P' n · c>' t h i 11 • n '· a t C' . " < ·u t <) n 1' 
• :tc-lllll ill<t t<•: flr,\\"C r., <'flll ... i~t ill!.!' of a five-tnnthed calv:X \Vith a five-
, . 
lnhC'd ftlllll<'l fnr111 <'oJ·nlla, w·itl1 s fa1llf'll ... included, filifonn fila-
. , 
Jl)(•llf~ iH~<•J'(Pd bc}o\V the• llticld}p of tJ1 "('111'1111<1 {nhe; capsn}e cl'}oh· 
nlar, pric·kl,\, four \"Hh ( d <tlld two celled. ~ 
/Jaftlla SfJ'flJJlOIIlliJJI i - 11c·arl.\ ltkc /). 'f'a!ulo Pxe•pl tha t, tbc· 
.:-- I e 111 1 ~ f .. !'l' P (•11 i h a 1l cl 1 c ·...... p 11 l1 P ~ c ·P nt. n 111 1 ln 1 s 'v It i t e fl <J\ v c r "'. 
f) p./J't/JitflUJI. rl'be f) 'j a/11/a is llHtlll',th~rd in \Va '·te places 
frn111 ()uta rio tu the I >nkut a ~ ... \<bra ka n111l south to Florida and 
] P}uh: 11atnralizcd fr11111 tl·opl<'Hl .\ tllPl"i<'a. 'I'h • /) J\ 'fnnnolltiiJJI 
Ita ~ al)l,llt th<> ;:,cllllC ran!!,C'. uatn•·aliY<'cl fr"1n ~\.sia. 
1 > o 1so ''''''/. - ... \ f(•\\' yen r n!!,o there was reported in ,lin ton 
eonnty a ca~c of poisinin~· nttrihnt(·d to tltP ~<·t=•<l of tl1<• jints(lll 
\Vcecl. I \\·n .... nllahlP to g-c·t dc·t<tilPd iufon11atiou n11 tlH· ~ uhjc\ct hut 
fro111 tlt • llC>\\ "Pa}JPl' a<·c·nnut it ~f·<·tu<·d to 11 1 • that th(• pb,\ "''H' lHll 
1uaclc uut a pr8tty good c·H~c·. 'I'll<· pc> l Su llUll ~ nlkalcJid ... found ill 
thP jitu5oll ,,.0ecl Hl'0 atropitl<- and h.' ns<'.' cnnitH', the n<'f i' c• <'o lht it -
nc·ut · of h01lnd n illlH. T'ltC' fnlln\\ illf!,' <'chP" of poi::-c nJillp. nn· l'P-
portclcl h.' .:\ l r. Chc·'-)t llnt. 
Several cases of this loud were 1 eported to the Department 
dunng the fall of 1897 At Alpena, 1\Iieh, five childi E'n were 
badly poisoned in August h) ea ting the seeds of the purple-flowered 
species ,which was cnlti' a ted in a garden as a <"nriosit)- under 
the fanciful trade nam E' of "Night-l}looming Cactus" In 
September a boy was k illed 1n Ne\\ York by eating the seeds of 
the jimson weed, which \\as p~1 m1tted to g1 O\\ in a 'a<" ant lot. 
hi s brother poisoned at the san1 t1n1e was saved onl) \\tth diffi 
<·ulty In October t\\O othe1 cases occurred in Ne\v Yorl\ Four 
< hil<lren were playing 1n one of the public parks of the c1ty \\here 
Jimson W(:)eds were growing luxuriantly Th e boys imagined 
themselves Inctian~ and roamed about and ate parts of the 
"arious plants. Three of thern ate thC' seeds of the jin1son weed. 
Or P diPd itt a " tate of wild dc>linnm: anotltPJ' wa " ~avNl aftpr 
heroie treatment with <"hI oral h yctrate and morphine, the th ircl, 
who ate but a few seeds, was but little affeetecl. Children are also 
Bull. U S Dept Agrl. Di' Bot 20 50. 
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poisoned by ~ucking the flower, or pla) ing with it in the mouth. 
The fresh green leaves and also the ro<Jts have occasionally been 
cooked by mi~take for other wild edib le plants. One or two in-
stances are rceorded in which cattle have been poisoned by eating 
the leaves of young plants which were present in grass hay, but 
these aninlals generally either avoid the plant or are very resist 
ant to its pqison. I 
The syrnptotns of poisonino" as gi\·en by n1r. Chestnut are 
the follo'' 'ing: 
The symptorns of the poisoning are about the same in all cases, 
those cha ra<'teri ~ tic of large doses ueing headache, vertigo, 
naus a, extreme thirst, dry, burning ~ l\in, and general nervous 
<'Onfusion, with dilated pupils. loss of sight and of voluntary 
motion, and sometimes manta, <'Onvulsions, and death. In smaller 
amounts the effer.ts are hl"e those of the ordinary narcotics As 
vomiting is not a comn1on synlpton. the contents of the stomach 
must he qui<"l•Jy 1 emoved by the use of the stomach tube or 
emetics. 
J~l.c1t' JHllltJl ion. 'I'ho pla11t hns a 'vonderful capacity for re-
produetlon but. it, is eou1parativcly easy to de-:,tro.'\ the weed by 
c·nttino· it off. 'l'hcrefo r ~ the trcat1ncnt should be he sa1ue as for 
(IllY other annual. 
• 
1n 1nnny part - of the ..,tate the -..neeze wreed is co1nn1on and oc-
c·asiona ll,\ report "' h<n c been reeei' ed of 1 t poisonous character,. 
f''':ipPcinll.' to sheep. T'h \plant grtnY .... iu lo\\ alhn i~!l bottonr· and 
i 11 111 a 11) part-, of I o\\·a i-, Yel.' abnndan t. 
D esc1 ijJ!ton. - '"'\ "1nooth ang,nlar brnurhing perennial, fro1n 
nHc to fi,·c feet high; lcnYc .... 1110 t1.' toothed. lanceolate ovnte ob-
loug; head .... ~Plio"·, nppearjng· in nttt'lllllll; the inYolncre of the 
hPncl or fl o" Pl' ·on .... i .... t-.. of ~nnnllreflexecl "eale::>; ray flo,vers yellow 
• • 
<nul f ertile; di-..e flo\\·pr-.. .' cll(nY and fertile; ~ecds ( achenes) top-
~hap£'<1 and ribbed; 1 HJq_,u .... <·t~Ihi-..ting of fi, <\ to eiD.ht thin and 
Pne-ner'\'·ecl e hn ffv ~ea le~. 
• 
P oisonous ... Y· a f u 1·e. T'hc plant i ~ n1ore or leb::> bitter acrid and 
pnugen t, p.;peC'i a 11.' the flo\\·cr'-~. Part-.. of t h(\ plant rn bbed 
\\ere n C"cl by tho \ \""innt)l>ago lnilinus for ('old-., and to produce 
-;neczing. ...\ -:; 'vr hn,·-c~ snid before \\"C lun"c received re.port.s 
of its poisonons u at 11 rc to sheep fron1 son thern I O\Va. 
:\f r. f1hrstnn t says : 
Sheep, cattle, and horses that are unfamiliar with the plan t 
are often poisoned by it when driven to localities wh ere it is 
abundant As a rule these animals a' oicl it, but it is said that 
they sometimes clev(llop a taste for it and are quickly killed by 
1 c. 55: . 
' 
' 
• 
{ 
• 
• 
eating it in large quantity. The poisonous constituent has not 
been closely investigated, but it is }{nown that it exists prin-
cipally in the flowers. The young plant~ appear to be only very 
slightly dangerous. In the mature ones the amount of poison 
present seems to vary greatly even in the same fie ld . The symp-
toms, as determined by experiments made in :Mississippi upon 
cah es, are an accelerated pulse, difficult breathing, s taggering, 
and extreme sensitiveness to the touch In fatal cases, dea th is 
preceded by spasms and convulsions . 1\Iel ted lard has been used 
with good effect in offsetting the action of the poison when given 
before the spasms began. 
The sneeze weeds arc said sometilnes to taint milk, imparting 
to i t a biuter flavor. T'hi~ i said t be t rue especially of a 
Sp€Cies native to T exa but 'videly introduced in the eastern gulf 
tates and known as the bitter \Ye d, II. ienu ifollu nL ~lr. he t-
ut hkewise reports an instance \vhere the seed of th1s spec1es 
found in the bread was supposed to cause the poisoning of several 
individuals. Occasionally it al o produced hi tter n1 cat. 
E xte'rminatiorz. This 'vced although a perennial i e-a~ily ex-
ternlinated by thorough cul tivation. ertainly there ought to 
be no trouble from i ts poisonous nature if cut do""n a mon th or o 
before the plant comes in to flower. , 
1fr. James F. Farrell, of Belfast, I owa, sent the following 
CDmmnnication to the H omestead \vhich was referred to the 
\vriter: 
t1r. Editor · I ~end you a sample of a weed that grows abun-
dantly in my pasture along the low rich land of the little creeks. 
It is known here l>y the name of "sneeze weed." I once lost a 
fine three-year-old colt from eating it. If sheep eat it they seldom 
r ecover . They generally froth at the mouth, strike their heads 
against the ground, kick , and seem in greatest misery. !\1y colt 
acted much the same way. I think it prevails on every farm in 
this part of the state. One of my neighbors lost three colts last 
year which he believes to have been poisoned. I believe that the 
poison was nothing else than the sneeze weed that abounds in 
his pastures. Some years since a young man in this neighbor-
hood drank tea made ot it, mistaking it for Spanish needie, and 
died with symptoms similar to those of my colt. Please give us 
what information you can on the subject. 
To which the \Vriter at that t ime replied as f ollows : 1 
The specimen sent me is sneeze weed, H eleni um autumnale, 
a nearly smooth per ennial herb from two to six feet high. It is 
extremely common in low grounds in the Mississippi valley, al so 
occurring from Connecticut to Texas. All the members of this 
genus are American and contain bitter aromatic principles. This 
common sneeze weed was once used in medicine, but it is not 
used extensively at present. Dr. Phares, at one time veterinarian 
of the Mississippi Agricultural College, says about this weed : 
"But the Helenium autumnale does injure and kill some of our 
domestic animals." Here is an experiment made by the doctor : 
"Calf about four months old and not fed in the morning. Upon 
three ounces of the dried plant was poured a pint of boiling 
• 
... 
t 
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~water. After an . hour the water was decanted with pressure. 
1\Ir. J. \V. 1\Ic\Villiams, of the senior class, ga\ e all the doses in 
• 
all the experin1ents and noted all the sympton1s. October .6th the 
above infusion was ordered' to be diYided into four parts and one 
part given every half hour.., beginning at 11: 10 a. m. The first 
dose produced no maxrk.~d effect-only a fllow of . a fe,v. .... tears. 
After the second dose, became restless, lai<.I- down. After third 
dose produced no n1arkcd effect--only a flow of a few tears. 
sicker for a short while Fourth dose-breathing ·harder. but 
at 3 p m. the calf was resting eas) ~ext day he seemed fo be as 
well as usual and took his feed . 
• 
rfhe - cll'll 1 \Vl'iter a:;,~ert' that the h01 e and lllU}e are affected · 
\vors thau uth r nuitna]~, o1netin1es dying. 
It re1nains to h ~ -- hu\vn \vhcther the cxpQt;iiuen ts by D~-.. 
Ph arc C'<lll be confi r111Pd by other . 1.,h(l plant \Yill not hold its 
own iu eulti' nt ·d fi eld . 'ntt,ing .Jt off repeatedly during the _ 
:--ninu1er "ill ren1ovc it. Do not allo"· it to" forn1 leaves. Fre-
quent 1110\Viug ought nrel. T to be a relief. . ten i 
ThEl snbjc ·t, i-, 'rorth.' a u1orc full and 'Otnplete investigation · 
thnn ha- heretofore l>P 11 gi,·cn it. lTntil that. bas been given 
c-~:ery faru1er 'vho ha - this pest gro"-ing on. hi~ farJn should see 
that it, i- cut, do\\'Jl a often a '"" it. appear;,. P Pr .... i .... tPnt ·nltivation 
''"ill killu1o t. an.' kind of a \\e d. lt "ill gi\r hnt little if any 
trouble exccp t i 11 pc-r111a npn t pn:>tnrP . . ~ 
• • 1,he I~~>eky .i\Iountnin If eleniun J!bo}J::\Pii k COlllJll~ll ri~ the 
tnonntain uistriet':) of the r··intah . Though sheep COlnnlonly eat 
nutny of th0 plnut · of the reg~on) this \Y~ed is carefully avoj~ed, 
probably bren n~r of th0 bitt 1' pri1~ci pl(;l it eon t~1 in~. , t g]').l. 
J J • i. 
I -
• l . ... \ }'I~:\Y ()'J'III~I~ POI 0 TO { T PL.t\ TT . • 
; "• 4\l 
niany othrr plnut-, in th(l state of I o,va ar~ poisondus oi; P,.ave 
l> .leu •:nl , pc{~t~e<l of be· i ng poi -,ono1 h. ()uc of t hP 111< ht COllllllOll of 
thp.;;e in the northPrH and ,,.r tern part of the $tate i~ the IJ,asqnc 
fio,vc~r very <'Ollllnoul.' rrferrccl to as the crocus (.t1ne1none 
i>a.tens., var. J.Va/lallutna). '!'his tlo\YC'r }H'o<ht<·P" "i~ ~<.\}Hll~ , pur-
plish or '"hit ish in C'olor a bont 1 J inches ling, co1niug ft•bt'll a 
si1npl~ erect ~ tPnl uakrd except t he involucre. 1,he }(laves ~re 
ternately divided \vith t.he lateral divisions t\vo parted. 
An allied .Europcnn ·peci0 ·, Enropoa.n .Jnentone J>ultnlilla. i-, 
regarded as poisonous. 'rhe different part~ o£ the plant are ex-
trenlely aerid and \Yhcn applied to tl1c . kin can e irri t.ation aud 
de ication. 'l'hr HC'ridity of the plant i ., <ln to thP pt'CY'GlH·r of 
I 
• 
• 
• 
• 
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a crystalline substance called anen1onin 
J ohnson says : 
• 
.J 
ll 
( 
• 
R. 
l 
• 
• 
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• ~ I 
I • 
Fi~ue 103. POlSON IVY (RhUs T oxicodendron). (Chestnuf, Division 0f Bot. 
U S. Dept. of Ag riculture.) • 
Ftg ure 10-!. CORN COCKLE (L yclmls Gitlwyo). Common tn screenings o f 
wheat constdered poisonous. (Chestnut D1 vtston of Bot., U. S. Dept. of Ag n culture). 
Pulsatilla is an a ctive irritant which in large doses has often 
produced serious and alarming effects. 1 
~ 
An allied plant_, the marsh marigold or cowslip ( Caltl}a palus-
tris) , is also rega.raed a· poi on on in Europe. In this country, 
however, i t is frequently used for greens as a pot herb. l ~ 
Coville says : ~ 
By many it is consider ed superior to any other plant used in 
9 
this way. There is no doubt that boiling dissipates the active 
principles ~ound in the plant. 1 
I t is a stout glabrous perennial \Vith a hollow stem from one 
to i""\vo feet high, the basal leaves on long and broad petioles. 
A M anual of B otany of North Am eri ca. 60. 
Yearbook U. S. Dept. Agrl. 1895 : 211. 
F1gure 105 The nght hand ligure LOCO \\' EED ( O.l'ylropis Lambellii) The left ba nd 
figure Rue _1nun.ene ~orne plant:-; of thas order, the l ro" foot famtl), potsonous (C ourtes} 
Iowa H ort. ~ociety. 
' 
• 
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Leave uniforn1. T'he upper 1 :\ave- are ~horter, petioled and ses-
ile. Flo" er!:> \\~ith ) llo\\~ .sepal-.. Occurs in \Y<llllP clnd 
rneadow~. ('o1nmon only in northern and northeastern Iowa . 
• notiher plant ::,OIDffiYhat a ·rid i th I opyrn1n \\"hich i ho\vn 
on plate "·ith ... te1nlc-.."- loco "·c d . 
• 
Poiou j,-y (Rhu~ 'l 'o.,;icudell(lrun.) i:::> eorn111 ,n >very"·her in 
the ~tate~ e -pecially in \\ .. 0 )d :::. It goc·-.. n ndcr tlie lHllllC of p iwn 
creeper, threc-leaYed ivv, ur 111ore frequeutly a-.. poi::,on i' ~. It 
• 
J:; 1gure 106. PASQUF.., FLO\\' hR <AnamortePutens car ... Yuttalliana ). A poisonous 
weed of northern lo\\a. (Johnson ) 
is a climbing or -trailing shrnb, so1neti1nes erect, \vith three leaf-
lets. The aerial rootlets enable the plant to cling to trees or other 
objects. The flo\\ .. ers are inconspiruons, fruit is waxy, and fre-
quently remains on the plant until late winter or early spring. 
The I ave- ... lne\\rhnt, r "' tnble tho eo£ the box elder but they are 
larg-er, ancl there i... rnne re emblance also to the Virginia 
creep r for \Vh ieb it; j - often n1istaken. Th~ leaflets of the box 
elder arc pinnately ('c n1pound \vith five l ea fle t ~ . 'rho-..~ of the 
\~irainia ·r per nr pahnat >ly contponnd \vith five leaflets. 
Figure 107 \\. I LD C' r I I HI<) ll'runu~< serot. na) Pmsonous to stock . (Chest-
nut L' ~ DeJJt. of Agricult ure ) 
:ll:Iany persons arc qni te srnsi ti ve to its poisoning. Others may 
touch it \Yi t h i n1 pn nit ·' . J) r I) f n ff uf I I a rva rd lr n i vrrsi tv j\fed-
ical chool di~cnvrr0cl nn r i l :,PVPrnl y~ars ago which he called 
toxicodendrol. 'I'hr rr C(h· f 1r it is u \Va h the skin with sugar 
• 
of lead. 
WEED ~1IGR~t\.TIO J. 
• 
Every one \vho has observed plants knows that they mig-rate 
as truly as do animals. It is only in some of the lowest forms 
• 
( 
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that th oro·a11iS111 i~ "'<> con titntcd that it, ·an tnigrate of i t O'\vn 
aC'eord. I i1 the plant that \\~e are here <leafing \Yith they arc gen-
erallY fixed to .._otnc "'nh"' t ratntn and thn can not move front 
• 
plac·p to place ~XCCJ>t the ~ccu or fruit , or 'vhen by vegetative re-
}IJ·o<ht<·tion part of the plau t arc earried a\\Tay. .r\11 plants have 
tnovecf fro1u place to place ~ the.' ha,·e found ne\v abodes for their 
de\·eloprucnt. Plant are checked in their 1nigrations because of 
batTier~ ao·ain-..t their ~ prcn<l; nch bnrrier~ are mountain chains 
and larg·e bJclie~ l)f w·atcr. oil and nn~uitable climate. The lat-
1 Pt is a 1nost i1nportant factor. \ T anilla gTass (If ieroch loe borr 
ali.· ) i~ saicl to he a tronbh~ OHH~ \Veed in the anadian wheat 
fiPld~ thoug-h uot iufrcqnPllt, i11 ·i\IiBHPSotn, and found herP nnd 
• t1H1 l'P in lo\\ ~\Ya inpy plaeP~ of northern I o\Ya it is not sui ted to 
Jc,"·n eli tHatP nnd \Yi ll HeYer hccotne a troublesorne 'veed. N or 
will any (If the ·nn1nero11 ~ c ]pine plan I of t.hP Ror.ky Mountains 
(' VPr· b(,c·nnJC' \Yc~dy in I o\\ra, h~eansc of th~ un uitableness of our 
<·li u~ttf ca. 'l 'hc, Rn"'"' ian th i:-.tlr (s 1U{so!a I.-aft car. ?',·aozu.;) i a g·ood 
ill n:',t t·ati oll of a plant, nativP 1o the great steppes of Russia 'h·ith 
n c·liu1cttP not nnlike that of our \Ve...,fcru plain, that has found 
hc' J'<) c-ou<litiolh -,nital>lc to it "' p rfcct development and hence it 
• La ... sprcacl \\·ith ~xtraordinary rapi<lity in north,,restern I owa, 
1 he 1)akntas, Xcbra-,ka ancl W'C ~ tw·arc1 . ~ oil influence plant rni-
gt·ntioH to .... on1e extent. Onr north n1 nut g-r as "' ( ( 1y peru Pscu· 
l(n/us) thongh ahnndant in lo\\· plaee.., in our cnlti,·HtPd fiPld 
llf'V<' r hPconH~~ a -,~riou~ pC'~ t in the higher drained soils. and 
lntr (('encln us fJ~ibuloide ) i ~ 1110 t 1ronble orne in the dry sandy 
so ils nf the floncl plains of strcatns, the 1nore f er tile oils are bar-
rier~ against it~ spreac1, though in this cas~ as in o1nP others 
thc·rc i-3 -.;o1 ne adaptation to changed condi tion~. The annuals 
. cru1 to ha\"r a hettrl! chanrr to adapt thrn1. ~}vp than 11~rrnnials 
nr hictnu aT .... for thP I~Pas n that n arly nll "\veeds are herba('eous, 
\'<' t a few· a rP " .. ood Y. In I o\\·a and other 'vest ern states the 
• • 
... tunnc·h ( R hus r;labra) i ocen~ionnll~" per~i tent. In the south, 
woocly plallt .... , a .... \\"red ... arc 1nneh 1norr frcqnent. Tn 1( ( ~.. Thad 
nceasion to iin~c .... tigate a cotton eli ·en~c for the T exa agTicnltura1 
rxprri1ncnt -.,tation, ,ancl thi frPqnently brought, n1e in fields. I 
tint ... hHd nn rx(lellent oppor tunity· of 1naking so1ne ob ervations 
0 11 t hr ""re(ls of T exas. In the rich a nil fertile bottoms of th~ 
.. Brazo ., a nati,:r spcc·i e~ of grape ( T7 iti"c; a1·l)orea) thickly covers 
1l1 r p:ronncl, ·1naking it vrry diffirnlt to cultivate. The pecan 
pcrsi ' t for so1ne t in1r aff'cr thP g1~onn (l ha .. been brought under 
c1111 i 't"n f ion. In the grca t, .• .\1neriran bot to1n opposi te t. Louis 
• 
• 
. . . . . .. . .. . . . . 
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th"' p r -inunon oft n i- very annoying. In many tropical coun-
trie ... th \V edy "-roody plants soon rover the ground if not kept 
do,vn . 
01·igin of wee:. d . - nr I owa weeds are in large part native 
tu Eur I bnt th re are a nn1nber native to I wa, while ot,hers 
lun·c con• frotn the outh and west. The que tion of migration 
of \V cd- i an in t re- t i ng one. In the ea t the European weeds 
a 
a 
Figure 108 BUF~ \LO B(TR ( olanum rostratum). A weed of pratn e dog 
moun cis and bn ffalo \\allo" s of the west. Now wtdely scattered tn the soutbero states 
and east of the 1\Ilsstsstppt. ( De\\ ey Div of Bot. U. ~. Dept of Agriculture). 
predon1inate. Jn the southwest and the prairie states west of the 
~lissouri most of the t r oublesom e weeds are indigenous to the 
soil. I cannot recall a single very troublesome weed in Texas 
that has con1e fron1 E nrope; they are either of tropical origin or 
else indigenou s. Dr. Gray has somewhere said that most of the 
.troublesome 'veeds of west Europe hav-e originated in the east. It 
• 
• 
1 certain I.' tru~ that as conditions are prepared weeds spring 
int > ~~i~t nc . ~nch pla11ts as are best adapted to tand adverso 
<·•n1dit ion as .. ert the1uselYes and bPcon1e the pests of the farmer. 
( t•hti u \veed,.. are eosn1opolitnu. Purslane is found in all parts 
of the eivili%;cd \Vvrl,J. I r. 1-Ialsted \vho has looked up the mat-
ter of "reed~ in the nited . t<ttes, finds cocklebur (Xantluiu1n 
( 'a?uulease). rib oTass (I.Jlarnlago Zanceolata.), goose foot ( Ohen{)-
podiu1t1. ulbton,), oonnnou fron1 ~Iaiue to alifornia, a species of 
bade. r ( II O?Yleton. 111U1'W1JU tn) and nulllo\\' (1.1 alva, borealis), are 
pe ·uliar t th Pacific oa ·t and inul.nu nutain ·nnntry. 
~ '1pin. T nightshade ' olanzon 1 o~fralwrn) and common sun-
tlo\VRr ( 11 elia nth us amnuus) are prairie \veeds west of the Mis-
souri river. The south and south,vest have a sneeze\\ eed(lielen-
ium tenuifolium). In the east, the ana dian thistle ( Onic us 
• 
Figure 109. BIND \VF..ED OR MORNING GLORY (OonlOll ulus artensfs) 
This European'' eed mtroduced from Ell rope c. ultl\ a ted first as an ornamental plant 
has become widely scattered in the \llssissippl Valley and eastern states. (Charlotte 
,:\1 King). 
• 
,.. 
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L ·ue;z i) ·oHt1 x-e. t~ d::d ... T ( Y7z1'.lJ'"'Cutlhe)J~ton l6ucanlheu1uu1) 
head the list of the troubJeso1ne \Vt:eds. . 
I lorb ~l >t ,. quir lllU ·h hotani ·nl knO\\rlcdo·c to recognize the 
... indJur~L) of fhe fi r& f our 0 Teat plai11s." J\Iany of the 
j))'ftiri ] Lntt fll'P CO]))])lOll frOJll 'I exas t n1.nnitoba. The 0111-
pn ... -.. Plan t (J 'il)Jhiurn lacini£tlun~) bufi'alo bnr (J olanun~ 10stra-
linn ) co1 nn 1011 u nile \Ver ( 11 elill!Jtlhus annu .s • eto. . are alike 
" " (•OHIIJH u t( thP prairi ( f rl xa~. I\ clll .... H ...... \ Pbrn,kn nnd the~ l)a-
J~ot a ..... 
I t j::) 1'( 111 a r·k able h )\V ra pi dl" ~ hllro p a11 \Yt)eds have spread in 
parts of ~outh ... \ 111( riC'n. In the 11eig·hborho )d of BnPn<Y' .... -i,res., 
laii' cloYer ( .. li C!dica,qo de1diculala). a eou1posit ( 'tlybzun rna-
7·iaJutn' ). \Yhi ·h lu1 lH~conie 11 )t<:)d as n pesr, in "'1a]ifornia ~ Cynara 
• 
• 
I 
Figure 11 o. B LAC J, fill ~ I \I< D (JJJ·as.,ic·u niyr(l). \ ''<:eel of g r.un field~ '' H.le-Ir ~cattered in grain and hl,n helds m the northern states 'I he ''red I" a natn e to 
hurope. ( D<·wcy Div. of Bot. P. S. Dept. of Agnculture ). 
r a, J unc ulus eo\ <'r t·hc p<llll pas for 1uiles. 'fhe European grasses, 
l1ke pcrerun.al r' r o'l'ass ( Lollu;n perennr) , Squirrel g-rass (II or-
dcun~vHu'tnu,n) and other ,Yi ld barlev~ ( If. p1·aten e) ha,,.e rap--
. -i(fly tnkcu t be pl nee of native grasses. Tiie lntcre"'t ing observation 
\ 
• 
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I 
• 
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Fig ure 111 CR.\ B G RA~S ( J>a ,;r,,w, Runyoirwle). One of the European '' eed v 
g rasses uow co..,mopolitau. (Scribner Div. o fJAgr. U.S Dept. of Agnculturel 
.. 
has been 1nade i~ .. on th 1\.nterica and ustralia, that indigenous 
( n a tj ve) pecies have been c r 0'\\1decl out by closely r elated Euro-
·peali species. In ... \ nstralia co1r1nn1on sow thistle (Sonchus olero-
ceus), a truly cos1nopolitan \Vec(l~ h tl~ established itself in lo'' 
~!.'ron11 ~l s near .streau1s aud has cro,vded out a native species of 
Soncltns. It i" po5~il)le that so1ne of our native plants are affected 
in tbi -· \vay. Cotnn1ou pnrs1ane (Portulaca oleracea) has with-
on t clonht in ~o1ne places replaced native forms. Bull thistlP 
( ('ntcus lanceolatus) undoubtedly trespasses on the ground of 
sou1e of our native species. C altissimus) C. Iowensis and C. 
II i-soolo1~ are undoubtedly affected in this way. These thistles are 
I 
,. 
4 4 
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F1gure 112 I 1 OH.Sh \\' EED (f 1 ige' 011 Uunaclell.,iN). " 1del) distributed na 
tl\ e North menc.u1 '' cecl, '' hich has established thelf in Europe (Charlotte M . Kmg-) 
<' rtaiuly lc ..., a btulcl nut 'v here bull tL.istle occurs. nother illus-
tratioll of th<) c·ro" diug ont of n<.;cfnl plant.~ i fon11cl in " "ire grn .. .... 
( I)oa conipre. ·sa). 'I' his grass occasionally 1nakes its appearance 
in blne- grn s p n t n re andla \Vns, 'vhere it for1ns a dense mat, and 
i11 soHl P eases ern\\ cli11g ou t its n1ore valuable relative. Finger 
grass (l .)antcunt glabrtnn) is a veri table nui ance in la·wns in 
l)cs l\1oinc. ·, 13oollc and oth er to\vns of I o,va, L Louis, Missouri, 
ancl ~fndison~ \Vi It is so1netimes said that most of our weeds 
are of European orioin. 1'bis is true only for certain pam of I 
l 
t b l ui tetl .. tat 111 tably "' in '\ c '' York. :Mas achusetts, Ohio, 
Illinoi~ . a11<l ot her tatcs that belong to the ... Torth .L\.tlantic ser-
li ou. Y Pt t hP W<l ')d- of the interior region . the territorv einbrac-
iug ou1· prair10", ha.., a nrpri in()' nu1nber of natiYe plants lhat 
:tr<:l 'n ctly in th ~ i r nat ur l, ... \ fc,v of the European \veeds ar 
ho w(l Vf1 1". !!l'<nt 1 c"'t" 1 uJHhl<l \VPcd;:, ( <'yrlf'loloJlla plolyyphijl 
z,un ) n nd ( ' o1 l p e 1· 111 unl It IJ 'up ifoli!lon) . Rag,veed ( 11 111 b 1 o 10 
l;·ifida ) utay b 111 ntion 1 a111nne· the trouble otne ''"·e 1- of the 
\\"f',t. T'he preponderance of these 'vccd i pos::,ibl.,. due to the 
lH W} )(h .. f f thP ('I lllltl'_Y, I l l' it l11H,\" \)c:~ h P('C\l\,011f the p}n,ti,·it of thP 
}'lants thoubelves or · )linin elintat.ie condition-. In onth r11 
.\tlantic ~ rat(' \YP H< t0 i-.. a .:-lll'lri~in~ Illllllh ~ r c f \\"<'Pd .... thnt Hl'( of 
' 
· ll' ')pieal orig·in Th0 ~ piny .. \ tnaranth (_ l JJUJranluR j )inO.\ll." ) . 
• 
~lcxi<'flll ten ( ( henOjJOdnun a11dn o ·1oidr> ), .. Pnna ( G'ns<;lfl orrt-
rlr nlo!u.; ), <'Ollll1Hlll ntnrning glor,\ ( l po1noea purp1ltca) and I . 
lu? rll>7·ru('([ QuitP a nn1nhcr hn' eo1n0 fro1n India, a~ jimson 
\Y0f>cl ( lJalurn J"l1·aJnonnnn ), heliotrope ( Tlelto/J·opi·um 1·ndi--
f'll nt ) , 0t<'. ~ ~o1nc arc Enrop an al o. 
'I'nrniug tt) th0 "·per} -- nf the Pac·ific eoa t, it Ina; b ... aid that, 
it~ \VPed flora i"\ entirely diff rent. I r . liilgard, in an intercslr 
in!!.' ~e ri P-.. nf artiC'}P .. , ••'The> \V0ecl ~ (If California" in :rarden and 
< 
11 (ll'Ci't , .... ay~ : 
• 
'l'h broad faet. in the pr<·tni~c·"' that first. "' trikes the ne\v comer 
i11 ( ,alifnrnia i ..... that a ntunhc r of plant that are th e subjects 0f 
c · ~t r0fnl C'nltnrc ca t of the I~ ocl" Y :\fountain as \Yell us in En-
• 
ropP, ancl ,,·hieh qnickl.' -ue<'lllllh \\h0n (lC>pri Y0<1 of artificial 
protPrtioil there, are h0rc an1ong- the 1110 t per ·i t ~nt, and obnox 
iou:.-, \vrcd:-- ~ "·hile ,.0l'Y nulnv of tho ·e that t ronblesotne in t.ho 
• • 
.\ tlantic re.giou arc con ... pi ·nou -.; ly ah '<>:nt n the Pac-ific side. 
lladi h, h00t crlery, earrot, arP con ':,pirnon~ 'veed "' . The smart 
\\P0d · ( Polygonun1) are ah\a~. Pntirrly ab ent on th P rc ifi<· 
c nchl. A.n1aranths flonri "'h. I nsleY, ~o tronblc~ "'OlllC in ecr·tcrn 
• 
~ t H tcs, ha only a ppca red in a f0\\" loca 1 i ties. ....\. yet. it has rna de 
no h0la<r"·a~· a.; a tronhlcson10 ""e <1. Burr cloYer (ll f edicago 
r/r>nltculata) o tronhle 0 1110 in~ onnh ~\n1erica i one of th e-arli-
P:--t <,f the ~Enropean int.roclnC't ion"'- in alifornia, and i a grea t 
pr .... t. Thec:;e illn ~tra tion ~nilic0 to c;ho"· the differenres in t1H;) 
<·harart0r of thr \Yecd flora in Ya rions parts of the nited tates. 
11JuJ·oJ){!an and A rne1·ican U.'erds. - It 1nay be of interest to coin-
J•arC" the \Veed of the l Tnit0d RLntcK \Vith those of Europ . orne 
c .f tho con1 n1on :F..~nropean \V<'rcls, it \vill be noticed, are conspic-
nons in this country. ~anacla thistlP, (•ontnlon . O\\. thi tlc (J.<..,'olt 
• 
I 
• 
• 
• 
• 
• l 
' Figur~ 113 COH:'\ COC:h.l E (L!Idlflis r:fthayu). A w(•ed of !!rain fields whlely 
osta ttered m gram gro\\ lllg "l'<.tton-:; of the United States and th • olcl world. ( Che~tnnt 
Dn of Bot .lJ S De pt. of \ gn< ult ttre ). 
flius olcraceus) , eo<'kle ( Lychnis Git.ha.r;o), llUl~\\ef\d or feniH~l 
( 41nth cJJzi ;, C otula), hedge bind\\ ced ( C()Jl'l'Oic u /u,, J epi11111) , 
en11unon s1n a rl \Ve~d ( I> ol YffO Jill JJl. J.> ( 1 ., 'car i a) , lHn'"'C \veed ( E r£g-
f' on ( 'a nadr Jl t:>ls L lllPnd, \V .. n il'ron ( (;olch icu?n a lllu111 nale) , 'vilcl 
oats C lren a Ja !ua ) , <'hcs (JJ 1·onzu ~ccalirl1tS) . quark gra"" 
C lr;roL;yron J'e1}('JI, ) . lnachat·is Oouadon.stf), evening pri1nrose 
( Oen oflt era btennt.s ) . ;.. rneio vulgan' \Vi1h a ho""t of \YC ds of 
• • 
llllllo r unporf,ance. 
· Of the cosmopolitan" eeds sheperd 's purse ( Capsclla Bursa-
JHlsforis) oc ·ur~ PYrry,\'hCTc in En rope, P ersia, ll)dia, Japan,~ 
r-nitcd Htat<:-~~, ( 1hili, ~onth ... \frien ~ pnslr,\ orrnrs in India•, 
Egypt, }~Hrop<·, f)outh Africa, ~Japan, '~hina, Java ' and Philip-
pine lla~ncl~; h(n· c \VPC'cl ( f t)J zr;eron Crtnarlenc;l .~.J ) , P\ crywherr in 
thP l .,..nit0d Rtnt es fro111 ~fninc to alifornia, Brazil, outh Italy, 
:\lo~co\v, I~n "' in S"·eden, Persia, orth India, outh ~frica. 
I 
• 
{ 
• 
• 
It is '"OlllCtilll~S a Y()l'.~ difficult tnntt r fA> clecjde \Yhcther a nlant 
i~ .... ft·i<·tl,\ 11ntivc tn a cnnuu·y or ltas 1 ecn int,roduced, so thor-
t,tttdtl r lun·p thev o ~ tnbli.sh d t,helll~Plvc--. Pu~le\7 i~ an (.XC 11<~111 
""" , . . 
illn:--frati~•ll. It i-.. bcli(.\,~ed Lo l1e a untive to the sonth,vest. 
];i 11es o l trarel.- \Y Pcd .. in their 1u igrn tion have follo,~.red cer-
taju "·p}} llPfined line-- of trav 1. 'I'he flora -- f our .t\tlan1,ie 
~tate.\::; tnPuti11n the occurrence of certain \V eds cc n11nonl T found 
• 
whl')l'P tlH:~ balla .... t utatcrial \Va "' dischnr~ed. 
~ 
1'he li -t of ballast 
pla11t~ o11 th ... \ tlautic and J>n ·ific coa-ti ... con--tantly increasing. 
I 11 speaking of the 1neans of transportation of 'veeds De,vey 
~ay~ tlt(1t the rr1ntes of tran--porlation are indicated h;T the 1U11nes 
. ha11<t~t plant-. roadside ,"\-eeds \veed alouo· the to"· path, aud 
railwa., \YCC(l.... . l\Ir. lJc \vey ...,ay"': "One hnndrPcl and three 
spc~eics \\1 Cre taken in Lalla t frrnn BuellOS 1\ yres t<1 ~0\\ 'lc a land 
\vi t hi 11 <l period of a fe,Y years." 
'I here i- uo don ht that the rusadcrs brought 1nany \veeds 
hac·k frn1n \\-~stern £\ .... ia into Europt. '1 hu .... plctnt lik~ tlt<:'l 
horseradi h (nTastvrt1/Urn Artnoracia), ntnstard (B1assica Szna-
pzstrulll), h ernp (Cannabis sati?Jcr . are Astatic plant and I~a-
b--c·h uotes that 1110 .... t of the \Vecds of c·nr~al~ like..• eulr11n·err 
• 
... . 
• 
• 
. b 0 
Figure 114. The dtstnhut!On of the C.tnacla Thistle tn the t'nitecl St.ttes. It" 
adaption to northern United State~ and Canada plainly ~ho" 11 hy ib dt..,frihntion. 
l Dewe} Di\ . of Bot. U S. Dept of .\ gncultun·). 
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J!;anu.,\ .. l.tyah111 ftilhagoJ lf.apltanusl?.aphanz ·um and1lfyagru1n 
'"'·rlli ·tun nre £or lg'll to lturope. liut Europe bas also received a 
1111111ber of \nte1·icnu \Vced- fro1n us like the f£1·igeron Ganade.r~1s 
th · n1n1on hors~ ''r d. ~I he Uenllz,e1·a biennis b ·fnn a ~ettler of 
J>Hdna, ltnJ r) in 1 t"\ 12: the l~rige?·on Ga1Utde11 \near Paris in 
1~35. ur · n11u u ri ·n t grass (Lee1· ia o1·yzoic ~ accord-
inn to 13u ·h nan 1nnde its appearance in Italy as follows: 
_ f ~,u r ea r1 Y 'v .. d reliable inforn1ation is often '\Vanting . 
....... 
T'hehi -tc ry<fs 111 'Ye l~'isw·llkJlO,vll . . Prick1ylettuce(Lact?JCa 
I ((IJ"l"..ola) lllHdt it:--. ~q I ( arnnce in a~tern nia~--aclnhe .;:: in 1 'h:1. 
hut i~ uo\\9 k 110\Vll i 11 n1 n 11 Y stn t e- c f tJ1 n iou. !!. ro'\\ring like a 
~ , ~ u 
l.:tti,yc plant. I filld ll(ltict c f thi 've d by l)rof. 1:\rthur in a.n 
c·arlv eata}:"lo'tl< of the flora of I o,va. JiJither it failed to estab-
• 
lish it~clf ot' it ()~enp<•cl tlH notic~ of botani ts. In Europe \Ve 
ljHV definite• infonuntion <.!OlH.:ernino· the preadino· of some 
,,.r,cd:::: /~, lodeo ( o 110 de ""l' n nlo-t h n nnle " 'vn ter plant in 
\orth .\ n1 ~ ri(':t, fil~t npJPHrecl in Ireland in 1 3 ~ in 1 46 it 
w:1~ rPc·nrd<'d in ~ '<·otlnncl· in 1~t10 it 'va- hs<:)l'\7ed on the conti-
lH nt: in 18 ):2 it h ·canH~ u uernlh- clistrihuted. 
" 
• 
Figure 115. l\1 \H S ll ELDhH (/l)a :J.'fllllllliTolia). '\.tlive to the north"est has 
spread ea.st\\arcl anti ..,outh" arcl. (Ch.,rlotte i\J Klllg). 
With thc::,c an11uals it. i'> only essential tlu1t. thP.Y 111ature their 
red, bnt '''i th p0rcnuinls 1hey 1nust not onl.' nu1~nre their seed, 
hnt the plan! -., 1nusl be able to ~urvi'\0 th0 "inter. Tho~e who 
Kabsch . Das Pfianzenleben der Erde. 532. 
Buchenau Bot Zeit Abt 2 52· 83, 201. 
, 
• 
• 
• 
hold that perennials can not be acclimated will find an except ion 
in olanu nL Carohnense . Darlington, in his uFlora cstrica,'' 
u1akes the sta tement that it \Vas introduced by the late lltunphrey 
~farshall into his botanical garden at 1arshalltov;n. B eck, in 
1 33, gave its distribution as Pennsylvania to arolina, \vest to 
nlississi ppi. In the second edition of Gray's .r 1anual, Connccti-
cnt is included; it is also included in the fifth edition, and in 
the '\ ·vnoptical Flora' it is aid to occur fron1 onnec·ticu1, to 
Illinois and south\vard. Dr. Eaton, ho,vever, \\' rites rn e that 
he has not seen it, and there is no record of i ts occurrence in that 
--tate except the spcci1nens fonnd b} Dr. R obbins. That the 'veed 
is still spr eading 1n W est irginia is indicated by 1 Iillspa ugh. 
In 1 52 Brendel found it present in P eoria, lllinoi "". "olru1111il 
Oarohnense also occurs in Wisconsin. 
~' 
' Solctnum C4roltn en$~ 
• r.,., bul us funs In~ 
~ rnb ulwJ h\cl~lmc.£.t 
Figure 116. The distribution ofthree "'eeds,the Hor:;e Nettle \~·olanum Caroliw?nSt:') 
and the two species of 1 ribulus. (Charlotte l\1 Kmg) 
Generally speaking the movement of weeds in our own coun-
try has been westward. 
'£he chicory was introduced near D orchester, ~inss., in 1375, 
-
and since then has spread chiefly through the northern states. 
1,he ox-eye daisy was carrioo to Rhode I sland about 1 15 and 
,sjnce then has spread throughou the northern states. Purslane 
was cultivated as early as 1672 in 1Iassachusetts and since then 
has spread to all portions oi the United tates. W ere it not for 
Dewey. 1. c. 279. 
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Figure 117. The distribution of C harlock ( 1/J·a~sir.( ~~ rtpixt.ruuJ) in the ~tate of 
Iowa. Its abundance hO\\ n by the dot.., in northern n' r ( rthw("~tern Iowa where 
;::,pring wheat and lla ar~ gen •rnlly grown. (Charlottl \I h. ng) . 
... nnH:~o c f tltc~ ... e ree<•rcl ... it \V<•tdd be qnite itnpn~ ·ible to say \Vhether 
• 
a plant " 'n ... indigethHt · ot· nati,· . \re have bctt r rc•ortl~ of the 
cl)>j)0HJ'fl11C8 of lal l' introductiun ... like the golden ha"k \Veed) 
f i1 ·~ t fr >nnd in tlH'l f'~:t~l('~ l'll tate "·h re it has becou.e n tronble-
~O lllt' \\'c c d and <lec·n ~ int)(tlh f11u11d HO\\ in th~ \Yr-=-t \ru . Jntes CYrn 
• 
in I own. \rhilc• - ()111< '~ nf lh(' · ~ , \VCC(L lun r bprcad \\C'>hYnrd so1nP 
fd' our \\·e ... lc't'n plant~ ltnvP -prc:t<l c tt...,f\\ nrcl. ()f t hc~r \Ye 1night, 
c·itc~ tll<· ~\Inr ... }J ( ld<)l'. In (~ rnv·~ JlHll\l(d, nth etlition. the dist.ri-
• 
i11tl ir111 (lr tlli" \\'Clt')d i~ !.!.·ivc n ns 1ollti\V ... : \ortlnve t \riscon .... ill 
. ~ 
1 (I ~I iJlll('"'' ( ll n :tllcl h c\11~:1::-t \\""l · ... ( W'a1'd. I t lllll;:,t inclccd nriginnlh· 
.... ' 
h H\"0. l>cc·n qnilfl lcwnl in lll<lll," pln<'{ S iu thi "' l'""~!don. I t is onl.\ 
l'<'<•c'\ ll11y th.ll tlti~ \r({"" cl hn~ nt lr::tt.;fCLl nttf\ntion . • 'L'hc accolllid.lH,\-
iug lllHp ~It,,,,- ... " ·hen1 !ltc' " ... <:"' (.ld hns hocn fonnd in ·tlti~ C<)nntr.' 
.. \!Hdl1rr i1lu ;:, tr:tti,,n i;:, bnft'nln hur. In (ira~' '"S_)noptical 
Flora,'' 11H di :::: trilnll ir111 i~ td\"C\11 :b •·]>lnin~ of Xcbra~kn tc> 
'I (•xns (J\Ic~ic·n)." In (~rn.' ''-! J lnnnal) Gth edition, the tntcn1cnt 
i ~ nutdc "sprPnding c·n sl\\·ard to lllinois nnd 'l\~nncssec." ~\.nd 
Brit1<Hl, in hi s lll<lllll:d of hotauy sa,\~, '' ()n prnirir~, ~ onth Da-
kotct to 'f'c~\:il ~ :tnd \f<"(l<' (>. ()('en-..ionnl in "n~l(' plnec~ ns n 
weed, Onhtrin fn \p" IfnnqY·hirc. :\fnssn<'hn~ctt and ... ~<''' J e r-
~ c~y. ad\7 0nt ],Tc• ft·n1n I he \Vfl -- t.'; 'rhi-; plnnl hn~ el!rtninl.' '>prencl 
Britton. ~Ian nal or the Flora of the K orthern States and Canada 813. { 
• 
to 1nany different points in the eastern states. 
T'he Rudbeckia hu·ta i ~ another plant that has spread casbvard. 
Few· of the 50uthern plants have pread north,vard. Atnong 
these, huw·ever \ve 1nay cite the hor::,e nettle (Solaniun Oarolin-
e n-~t). 'J:he record of and brier or horse nettle foru1s an intere'"' tr 
ino· chapter in the mioTation of perennial plants fro1n one part 
of tJ1e countrv to another. It i- tnuch easier for an annual to be-
• 
<)o1nc accli1na ted than a perenniaL Throughout the 1iississi ppi 
\ 7 allc.v there are tropical plants ''rhich have beco1ne thorou!2_hly 
n atu ralizecl~ a::> in .t1 nun·a nf us 1·e t1~o flex u.c;, 11. alb us J A -~ 1 i no c:;u s_, 
.I bn~ilon A 'lncennac and "tda pinosa. \:Vi thin the n1en1ory of 
the present generation Indian 1\Iallo\v has been naturalized in 
wc·st~rn \ri~on in· i lrgcntone Jl{exicana, in a comparatively 
-..hort ti111e lta.., found its \vay into J{ansas, Iowa and Illinois; 
~(J rdtoSJJeJ'Jn u 1n II alicacabum of thP southwest is co1nn1on oppo-
::-itr. ~ 1 f I.jonis, in Illinois. 
DISSEMINATION. 
J 
It i- not only i1n portan t for plants to fonn seeds so that their 
ki ud 1na.Y be perpetuated bu~ it is of the gTeatest 1non1ent to the 
plnn t. tltntJ it .... "'Peel be carried ~nvay fro1n the place where it \Vas 
J'l·ndne )d. ]'h0y 1nigrate to i1nprove their condition~ to nvoid 
l'lllll pPti tin11. .6.\..s Dr. Beal says: 
. "'l'l1r various devices by 'vhich plant::; are shiftc(l fron1 plaec 
to pla<·<> ar0. not 1nerely to extend and rnultiply the species, nnd 
l'Paeh a fertilr soil, bnt to enable then1 to flee fro1n thP oTeatest 
nuinh<\1' of their kind, and frorn 1heir ene1nies among anilnn1~ 
H ud pa l"H it ic plants. T1H~ aC1\"Cll tur0l'S U111011g plant- often lllC~t 
with the b0..,t -, nccess, not beca u e the seeds are larp;er~ or stron o·er, 
or better but becan e they find for a tin1e nun·<· t·on~< "ll i a I 'lll'-
• 
n •11 ndings. '' 
T'hc :::>C' a ttering of pl<m t. ... i::> 1\.lHnvn a,., clibse1uin a tio11 . 
... 'n ppose a thistle shonld c1 rop its t hon~and of li tt lc cecl "' on I hr 
p.rou11d snrronnding the plant. What would beco1ne of thcn1 ? /\ 
-Inall percentag-e of seed \vould gern1inate and only a Ycr,\ s1nall 
percentage of the young plants \Vould ever be-con1c n1nLnrc nnd 
ln t;y. ~ o ''rith the bouncing T)ctty, the pigrou grn~s, and nlHll\ 
Seed Dispersal. 85. 
• 
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• 
otJ1 rs. '' o h ujd not over} k tho £aet l1orc that the reason foT 
• 
clisp< r.sal i t iinJ rc ve th condit,i n of plnu ... ~ nl-o " ri nh refer-
r· u~ to c1·o ... f r tilization. 
J>rofessor lli tchcock and lothior rec< rd tl1e n1unber of seeds 
prod11ced l. " sonH~ 'v~ed -- a fo11ows : 
Figllrc 118. \\I:'\D DISSI<..~IINATED Fl<CITS AND .SEEDS. l. .~.lfelica Bal-
onsae, 2. r alcuum,ro,-;1'" FJJirp-ios natural size. 3, same magnified; 4, Oeum montanum,-
5, lrsciiiJilUIIfltu,., ·"fltJt'W"us. O, Fpilobi11111 co lllnum, 7. ( 'fnmtliR fi'lammula (Kerner-
Oliver) 
Bull. Kansas Agrl Exp Sta. 80: 126-129 
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Portulat a oleracea (Purslane) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li~,000 
X a n t ln u m C a n a den s c. ( Cock 1 e B u r ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . n , 7 0 0 
Jtmarantus r etrotterus (Red Root ) ........ . .................. "5,000 
A cnida tuberculata (\Vater H emp ) ....................... 9 ·~ 5,000 
Euph orbza margznata (Snow-on-the l\Iounta in ) . . . . . . . . . . . . . . . . ~1,9 00 
Setana gla uc,a (Yello'" Foxtail) .............................. l l 3,GOO 
Eragrost ts ma)or (Stinking grass) ........................... 140,000 
~1r. l.unnni iu the lab rator. r of th e botanical t h~pa t·ftne n t dP-
1 nn1ned the nlunber of seeds f ou ud in cer ta in "reeds to he as 
ff)llO\VS: 
Name of plant -o of seed produced pe r weed. 
A scleptas r ornutt. ................................. 1,730 to 2,706 
Artenu sza Ludot· i cwna ............................... 20,790 t o G3 ,340 
A calypha Vtrgznica . . . . . . . . . . . . . . . . . . . . . . . .................... GGO 
Amarantus retrofiexus .. . ..... . ..................... 48,750 to 11 5,600 
Bulens trondosa ....................................... J, (i 0 to 3,000 
Cannabts sattv a . .... . .................... . fi -1 0 to 1, 100 
C'henopodtunt album (from Otturnwa) ...... . . . . . . . . . .... 15.840 
Datura St1·a1nontum ..... . ......................... 48,720 to 89,100 
I n gcreon CanadenHs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. :.JOn,o )0 t o 32 LOOO 
Plantago major . ............................ ... ..... :~. GOO to 1G,500 
Polyqonu m av i culan e ..................................... 200 to GOO 
Pantcum captllare . . ... . ................. ... .... ... . 7,680 to 58,080 
Solulago Canadensts . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 3,530 to 1 2,320 
l)r. IIal') ted dct ' l'lllin ,d th · lllll1lhc r of seeds f ound in son1e 
'Pfl d a follO\VS: 
Name of plant Seeds per plant. 
Shepherd's Purse (Oapsella Bur sa-past o, ts) ................... 17,600 
Purslane Speedwell ( Veront ca perc g rt na ) ..................... 186,292 
Dandelion (Taraxacum o{fictnale ) ........ ... .............. 1,7 29 
Marsh Marigold (Caltha palustr is ) . . . . . . . . . . . . . . . . . . . . . . . . . 630 
Yellow Rocket (Barbarea v ulgans) .......................... 24,100 
Lousewort ( Pedicularts Oanad e nsts ) . . . . . . . . . . . . . . . . . . . . . . . . GOO 
Pepper Grass (Lepidum Virgtnl CU m) . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,225 
Rocket ( Flesperi s matronalis) . . . . . . ...... . . . . . . . ....... . . 22,125 • 
Meadow Parsnip (Thaspturn a1treum) . . ............... 1,650 
Ox-eye Daisy ( Ohrysanthemu m L eu canthemu m) . . . . . . . . . . . . . 6,750 
Charlock (Brasstca Sinapistrum) . _ _ _ _ __ ............. . .... 9,900 
Professors Hitchcock and ('~ lo thicr 1nade son1e interesting de-
1 e nn inn tion · of ,,~eed ::> ocen pying p oor soils, f or this purpose t en 
feet square wer e marked off in 1 93 the ... cedling:s \VC.r e r etnovcd 
fron1 titne to t in1c and recorded. In the year 1 D 1 a silnilar plat 
\Yas laid off n ear the £-ir "'t. 'fhe tables a re both inter esting as 
'hO\Ving the enortnou nnlnl>er of '' eecl:s t hnt, nu1dc t heir appcar-
flllce. The total for five y ears \Vas 37, 630 \Veeds, 79 differen t 
plant-; nu1king their appc.aralle(1 on thi~ pla t. No. 1. Conl-
luon ]Htsley, an aut'a.ranth likP plnnL ... \l'nida, tink g rass and 
crab grass \Vere th e pla11t uto':5 t eoiun1only f ound. 
Bull. Dept. Botany, Ia. Agr. College. 1886 44. 
Kansas Agrl. Exp. Sta. Bull. 80 124. 
• 
In plat ~o. 2 the total nn1nber 'va - --o., 23 'veecl '"' of 'vhich 
the tnore in1por tant \VPC l:s \\'fore the con1n1on pu-ley, 17,792; 
al-o ._hoo fl ' () 1 iO · buffalo bur 2 ~803: llen rf - ease, ( Pol.lJ-
gonu ?Jl T'enn yl1 an·icu?n) :>.121: - tink ora- ... ., 2,3.3 ~ evening 
prinn·o-- ( Oe11 otlz e1·a b~·en? 1 ) 1,73D. 
Figure llH TilE\ J4.(,f . :r .\BLEOYSTER(Prayopoyonpol'lfiolicu;) chsseminated 
by the wind. (Charlotte .L\1. Kin£!: ) 
Figure 120 TliE BL.\DDER J. UT (Staphylea trlfolw). Disseminated b\ the 
wind and water. t\\ J . Be,\1). 
I uring the present season cotmts of the nun1ber of weeds 
found on a square rod 'vcre 1nade by Mr. H. . Fawcett. The 
tnblc"' appended sho'v an unusual weedy condition. Compar-
iug tJnhle \ o. 1 I nnd JII ''rill sho\V ho'v 1nany of the " eeds are 
destroyed b) plo,viug once and harro,viug t'vicc, the sea on be-
ing a 'vet one. 
~\ long railroad track north of college two rods \Vest of road 
leading under track. oil, black loam, dry, 1nedinm well drained, 
level. ('overed with gro\vth of \vceds. ever cultivated. Burned 
over early in the spring. The common etaria 'va · so 1nall that 
it \vas on1itted in this count. 
• 
( 
• 
• 
1 
l 
• • 1Iay 2 • 1903 . 
:\an1e of \Veed · ~o . p ~r sq. rod . 
\lead ow Ro~e ( Ro8a 7J/rcnda oa r A r1,~a11sa na) . . . . . . . . . . . . . . . . . . 12 
Smartweed (Pol_l/r/Oilllm J>f'.n11syloanieum) ................... 1,0'-!9 
Bindweed (Cont-oll.ulus sepium) . .. . . . . . ......... ...... .. . . . ~3 
Spiderwort (TJadescant.ta l 'ir!Jinica) . . . . . . . . . . . . . . . . . . . . . . . . . G 
~lilkweed (Asclepzas tuberosa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Horsetail ( Equtset ,, m r(JlJltstu m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
HorseweeJ (Engcron caua(lensis) ............................ 140 
Saw-tooth Sunflower ( J/elianfh1u; gr"ss-serrat.us) . . . . . . . . . . . . . ~~n 
\\'estern Sunflower ( lfelianlh1ls occidl>nf.alis).................. 27 
J,andelion ( 'l'ara:J.·ocum offi<:i na l e) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!J 
Pigweed ( C Jt e,lopod iwm album ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . UO 
Hairy Gt ound-cherry (Ph y'lali,'> lanceolata) . . . . . . . . . . . . . . . . . . 9 
Indian He1np (Apocynllm cannalJinum) ..................... 9 
\Vild Vetch (l'icia A11teric'anrr) . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 
Pepper G1ass (Lepillium.J a1u:talu '111) . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Total Number or \Vee<ls.................................. 1, aG 
I 11 a gnrdcn in .. \ tll<'S, tl1o 0 '1'()lllld was in J)u1~ltnp ... Ja t V< :tl\ 
.._.. ., ; 
!.!i\'('11 (lrdiuarv h()eill!.!.' three tiuH ~- . Blaek lo<nn. neat· house. 
.. . , 
.June :!, 1 ~oa. 
Name ot \Veed. No. por sq. rod. 
Smartweed (Polyqon u m P ennsylva n ieu111) . . . . . . . . . . . . . . . . . • . . . 1U,32l 
Hedge 1\Iustard (Si SIJml·rium otfh:inall•) . . . . . . . . . . . . . . . . . . . . . . . . 3,0tin 
Black Beggar-ticks (Bzdens {ronrlosa) . . . . . . . . . . . . . . . . . . . . . . . . . !7 G 
Prickly Lettuce (LaGtuca 8ut rio! a) . . . . . . . . . . . . . . . . . . . . . . . . . . 201 
.. 
Pigweed (Cll PJlOpodium album) ........... ······· .. ..... .. . . a ·!O 
Horseweed (Enqeton canadu1Sl8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,112 
Dandelion (TaraJ·auun officznale) . . . . . . . . . . . . . . . . . . . . . . . . . . ti 
Foxtail (Nclana) . . . . . . . . . . . . . . ............................ 13G,OOO 
I 11 a garJen clo .... c by·~ cult iva tccl la qt ~cason, lunTO\vecl \Ve11 after 
plO\Vlll 0 ', ctllti,·ated three tiJlHV"'. ~uthi11g clo11e after potatoes 
Ill<ttnrcrl Pxccpt 1nowiuw \\Ct'd::> Hlld digging. Plo\vcd in sp ring 
()f 1 D0:-3, harro"·0cl t \Vice. J31nek loan1. 
" 
. .June 2, 1903. 
Name of \Veed No per sq. rod. 
S\vaitweed (Polygonunz PennsyltanHum) ..................... l ,:wo 
F' oxtail ( ,.<;eta n a ) . . . . _ _ _ . . . . . • . . . . . . . . . . . . . . . . . . . . . 3 ! 
1 
G 0 
An1aranth (Am a rant us alba) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 ' 
Burdock (_ir c titl?n Lappa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 
Plantain (Plantaqo Ruqel iz) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,2~2 
Pigweed (Chenoporlzum album) . . . . . . . . . . . . . . . . . . . . . . . . . . 2,2 t4 
Hedge l\Iustard (Bisyrnunum uffiunale) . . . . . . . . . . . . . . . . . . . . . . . 1,088 
Ragweed (Ambrosw <u tenuswc{olw) . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
Purslane (PoJ tu.la r a oluac-r>a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 9,384 
I-Iorseweed (Enge1on flanadrn ~is) ........................... 20 1 
'rJII~ \YEr:I)f.; (fF 'I' ITE 'I'\r<> <L \11I>E X 1)~\ '1'f11fEN ( 10\f 
• 
I> r\REJ). 
• 
"PATCH I . NOT CULTIVATED IN 1903 
.,. Name of plant. 
Polygonu m Pennsyl vanwu,m. Number . • 
. .... · . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . 40,324 
• 
~ isyntbri'lnn o{ficina1e....... ... . .. ... . ... . . .. . ..... ... .... ... 3,060 
C'llenopodizon album,............... . ... ... . ... . . .. . . .... .. . .. . 340 
1 t ta ria. . . . . . . . • . ........ . ...... . ............ ...•. ... .. .•.. . 136,000 
!:J,tgeron .. a nadensis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.412 
Total all weeds ........ . ....... . . . ..... . . .. ... . ... .. . . .. 187,884 
PJVl'CH II. HARRO\VED T\VICE AND PLOWED. 
i Tame of plant. Number. 
Polygonu?n Pennsylva nicwnt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 360 
~ etaria ................................... . .. . . . ........ .. . . . 34,680 
Chenopocli'lon alb'lt7n ........... . ............ . .•... . ............ 2 244 
~ z ~y?n bri'll?ll Of]lcina le . . . . . . . . . • . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . 1,088 
E'ltgeron anadcnslS ....................................... . 204 
Tot a 1 a 11 ,,. ec d s •..........•.. . . • .• . .• . •••.• .••• •....•• ••. 50,7 3 6 
'1, 111~ \~7 1~1~1) ~, C)] TilE TWO GARDE PATCHES 
OMPARED. 
\ "cry tnnny plant are scattered by their underground stems. 
()ue of the 'vorst of the E uropean ' -reeds the " rater weed, Anach-
aris. i "' scattered laro·el) by the breaking up o£ the par ts of the 
plant, into nn1nerons sn1all pieces. on1mon quark grass is largely 
scattered by 1neans of the rootstocks that creep underneath the 
oTouud. 'l'hc 1annda thistle is likewise spyead by the under-
ground rootlstocl... . I n fact 1nany of our 'vorst "'\Veeds are scat-
tered in this" a,Y, stealing a r ide perhaps in some packing mate-
rial around nursery stock or packing material u sed around fur-
ni tnre or other co1nmercial art icles and in this \vay are carried 
far f ro1n their home. 
The \vide dist rihn tion of cer t ain plants over the earth's sur£ ace 
can be account c1 fo r only by th e means which they have f or dis-
scinina t ion. 'J'he dandelion (Taraxacum offi cinale) is f ound 
over 'vide nren - in the nited tates and Europe. 
The conuuou hor e 'veed (Erigeron Canadensis) i s f ound 
t hronghon t nort h orn United t ates and even in many portions of 
:En rope "here Linnaens supposed it was carried by the wind. 
'[his ic;, ho\YP\ cr, extrc1nely doubtful. The bull thistle ( Cnicus 
Zan ceola l us) o\vrtS its d istribut ion in northern United tates 
largely to the rn anner in \vhich the seeds are distributed by the 
'vincl . ...\ gain the ' vide distribution in r ecent years of the Rus-
sian th istle ( Salsol1. K ali var. Tt·agus) i s another illustration of 
ho"' 'vecds bcco1ne \videly scattered because of the adaptations 
for eli ~ctninat.ion. Outside of weeds we n1ight mention cotton-
wood (Populus rnonilif era) found throughout North America, 
• 
its light, airy and fluffy ~eeds making it an ea~: n1atter for the1n 
to be carried. Our northern fox grape ( 17 it tS rvparia) is COlll-
rnon every,vhere in woods along strean1s in the United tates 
east of the Rocky Mountains and especially in the Mississippi 
Valley and tht Atlantic states. Through long a<Tes this plant has 
n<.laptecl itself over a 'vid~ rano·e of territory, and birds have scat-
t~red it far and \Yide. Our tw·o \vild "'tra"·berries have a wide 
Fig me 121. ~IILK \\ EED (Asclepwt? corn uti). The light seeds are provided 
w1th a tuft of hatss from the end. Thousands of these seeds packed m a pod. (L . H . 
Batley). 
• 
eli tribntion in ea-t rn north merica, and the red raspberry 
( l? ubu ~lrigo u~) i not only abundant in eastern orth Amer-
ien but is a eOH""picuous plant at higher altitudes in the Rocky 
l\fountain and 'vest to the Pacific eoa~t. 
Ftgure 122. BLUE GRASS ( Poa pratensis>. The light ''seeds" with cobwebby 
ha1rs cltng to the tleece of pa~smg animals. (Scribner D iv. of Agnculture U.S. Dept. 
of Agriculture) 
CLASSIFICATION OF AGENTS THAT DISSEMINATE PLANTS. 
I. WIND. 
a. Tumble weeds~ Russian thistle. 
b Winged fruit appendages, Acer. 
c Winged seed appendages, Asclepias. 
d. Parts of inflorescence with modified expanded bracts, etc., 
Tiha 
I 
• 
{ 
• 
e. Parts of the seed or fruit inflated. Cardiospermum. 
II. w A.TER. 
a. Seeds with light inflated pods, Carex. 
b. Enlarged receptacle, I\elumbium. 
c. l\1ucilaginous seeds. pepper g1 ass. 
d. Currents of water in a mechanical way, driftwood. 
e. Plants floating on water by means of air spaces, Lemna. 
II I. SNow· AND \VIND Co. unNim. 
l\Iany w·eed seeds. 
IV. ANIMALS. 
a. Fleshy edible fruits and seeds, night-shade, cherry. 
b. Edible seed~that are not fleshy .. sunflower. acorn. 
c. Pruits \Vith hoolrs or barbs, Bidens. 
d. Seed or fruits with webs, bluegrass. 
v. EXPLOSIVE PROPER'l'IE:S OF li'H tJI'fS . \ TD SEI~DS. 
· a. Contraction of seed vessel. 
b. Twisting of pod, vetch. 
c. Tension in pod. I n1 pa tiens. 
d. Shooting of seeds, Oxalis. 
e. Turgidity of fruit, squirting cu< un11Jer. 
VI. CnEI~PING l\IECIIA .. · 1s.Ms AND Secus Bt HYING TnEMSli L\'I"S. 
a. Hygroscopic movcn1ents, Stipa. 
b. Cleistogamous flowers~ violet. 
VII. !\l.AN As AN AGE~:T. 
a. Impure seeds, clover dodder. 
b. Common carriers. Russian thistle. 
c. Nursery stock and flowe1 s. Canada thistle. 
rl. Hay and wooL buffalo bur. 
e. Plants grown for ornamental purposes, and as food plants, 
ox-eye daisy, chicory. 
J-Ii tchcock and lot,h icr a:ivc a lou o' list of the \Veeds \Vhich aru 
....... 
di ... se1ninatccl in J{ansas nnd or i11Je fullo,ving classification: 
I. WIND 
1. Tumble weeds. 
2. Tumbling fruit portions. 
3. Seeds of fruits with tufts of hairs. 
4. Seeds or fruit with wings. 
5. Seed coat mucilaginous. 
II. A 'd~!ALS. 
1. Fruits of seeds provided with hooks, barbs, or other ap-
pendages; with these they become attached to animals. 
2. Fruit fleshy; the fl esh is eaten by animals, especially birds, 
but the seeds escape digestion 01 are discarded 
3. Seed pod upright, on a slender elastic stalk. When animals 
brush against these, the pod or top of the plant is bent 
to one side, and when released springs suddenly back, 
throwing the seeds a short distance The pod is some · 
times prov1ded with projections which aid in catclung 
animals as they pass. 
4. Seed small and smooth, persistent on the plant until winter, 
they are then eaten by birds, especially when there is 
snow upon the ground. The plants sticking up through 
the snow are vis1led by birds who devour the seeds but 
scatter large quantities upon the surface These wasted 
Bull. Kansas Agrl. Exp. Sta. 80 120. 
4iO 
seeds are blown long distances upon the crust of the snow 
'rhis is undoubtedly an important means of scattering such 
seeds as sunflower, red-root, lamb's quarter and smart-
weed. 
1 I I. A u·ro.MA 'l'lC 1\lovEM l-: ·Ts. 
Seeds scattered by explos1on; or son1e sudden n1ovement in 
so1ne part of the pod. 
I\·. 0Tuen 1\h:'rHoos. 
"rater, h Hnlan agencies. 
\\ iud is 011c of the be-t 111eau" f .._c,tt.t rill!!.' th 
\VeEd~. it carrie~ the n1 fnst rand fnrthcr thau Hll\ of 
Hg' ~1 1 t ~. 
'-' 
• 
A\ eccl or frnit, in order tu be '"eattcred by 
lllll ''t h -.. light. • 
~ ·ed uf 
the other 
'l'ltislll ~ aud ji1·e weed' - l11 our e<>ll11ll<Hl bnll tln ... th ... ( ( 'niGu' 
/au( ( o/rl(u, J tlH· <H.:hc no (s <)d) "·hieh i::, li!!.·bt. hear..., ou it"' Plld a 
lctrge llllJnb l l' of long. fine thread "' ( pnppu.s) \vhich are phutlthP. 
'I hi s pappu- he long:s to th lin1b or nppPr p<u·t of thP l'Hh '\:, thP 
out "" 1' \Y'h n·l ( f t h< 1 aves of the flo" cr. T'h pa ppn"' i., o a r-
raJigc~d iu all our sppc·i ~ thn t it fnrn1..., a ucnt ·out,ri,·nue<:' for tbP 
'vi n d 1 ( <.' n r 1· v t It P f r 11 i t for n eo u ' i d r n b l P d is t n 11 (' e f n 1111 'v h <;) n · 
• 
it \\'HS prod ll<' d 
I 11 th:) I{ I ·k.\ .\lountaiu countr} H thi tle ( ( } JUCUS n, zun-
JIIOIIdll) hP<'OllleS nhuudnnt \\·here forc ... t fire hn, e cle ... troYed the 
• 
lnnbPt'. In f11P uonr...,p of a f0\Y ~ear ... tl1"\ op011 \\O<H1 ' bceulll<\ 
\ 
'"' ""\.~ 
... 
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Figure 123. C..UMl\lON Tl'l\IBLE \VEED ( .. lmarantux refJojlews) Collecting 
along a barb wire fen ce The seeds are scattered as the plant roll:s 0' er the ground (Bergen ). 
• 
471 
covered 'vith these plants and not inappropriately the"0 t,hi .. tle 
arc 01net,inu~ .... called firo \VC(ld.... ..\ 1ne1nber of the eonqxr· itc 
fan1ily conunonly appearino· aft r "~ood -- haYe been cleared and 
burned in I O\Va is kno\\""11 a ... fi rc \Yeccl ( E rech t des h ic~1·ac i /olw). 
Thi plant has a do\Yll) pappns at,tachcd to it . eecl. :\ not her 
\veed con1n1onlY ca1lecl the fire \Vcecl. belong- to an cntireh <lif-
, , '-' t 
ferent class, namely the pri1nro e family. The conunou fire \Veed 
of the eastern states and nort1h to the Rooky n1onntains iC) the 
l~pilobiuntspicatunL In this case the farrner often \Yonders 'vhere 
the plants have corne £ro1n. Becau e of their abundance he 
is led to helieve in n1an~T case- thnt the e d'"' \Vere deeply hnriccl 
• 
• 
• 
b 
Ftgure 124. OLD \VITC II GRASS (Panic 11111 rapillare). The light parucle ::,ep . 
arates from the plant The wtnd carnes the pantc.le o" er the grouncl scattering the 
little ~eed (Scribner, 01\ of Agr. U S Dept of Agnculture). 
• 
in the oil but if h< \\rould tnke the trouble to examine the 
rip 11ed fiOJ ·of thi plant "ritl1 i ~ 1111111 r 11 s ds he \Vonld find 
thn t onch ~e< db nts n do\VliV tuft of bnirs at the nll. nlal-ing it 
. '-' 
eas. r for the plant, t be carried b. T the \Vind. 'lhP lllCthod of 
di sen1i natio11 hn.., b n ''reJl d scribed by Prof. ]Jeal a '"" fnllo"~ ... : 
.. 
'rhe tips of the hairs stick slightly to the inside of the r e· 
curved valves, son1e hairs to one valve, and often others to the 
adjacent vah'' , thus spreading then1 apart '''ith the seed sus· 
pend eel bet w en. Ti'our rows of the seeds are thus held o It at 
one time. Often not over half, or even a tenth part of the seeds 
are well developed, y t the silky hairs are present and float awa) 
in <'lusters, thus h lping to buoy those that are heavy. This is 
a "'apital seh tne, for when the pods are dry and unfurled, they 
silently indieate to the slightest breath of air that they are r eady 
for flight) and it doesn't take nltl('h to carry them for a long 
distarH·e. 
Da,ndelio11 ond cal-tat!~" · - '1 he daudeli n (1 1a?·a.racunl! offi-
ctnale" lVebbe,·) , is ljkc\\ri c-.e di..,- ntinatecl by Lhe \\-rind and if 
an} thing ha n .. f ruetu1·e he tter acla}l<~d £111' dissc~tniuntin ll tlu1n 
our thi ties. I>t·. J3eal "'nys: ·' In ... p1·ing· llH) dandeli~,n i ~ ahno-..t 
ever:y,vhero to be found; \7 Cr. u11e ku()\V ... it. th"). <'hildrcu to 
adrnire, the gardc 11 1' to d spi - . , rrhe daudeliou h~nd ri se~ far 
above the plctllf, on ·h head cc utninill!!.' n large Ulnnb(~r of (' c-. c~d ,.., '' 
(fn1its). ] 'h< 3< ed ... nre oblong. loup:-bcnk<')d :1nd f ur or fiyo 
ribbed b nt·iug· nt, tbcl end long". oft. \vhite ·apillar.v thrt)nd-... 
The beak i t.\vo or th ree 1iu1 ... n .. long a- tho l'<tnni11der c) f 
the ache11e. 'I'll<) \Vl1olc net,ing· n"' a pnr:H·hutc. tht-.. pnrn ·hutc 
arrangoinent, Pn nhle t11 c :·light0-..t " ri11d to <':11'1',\ it :l\\ a.'. T..ittle 
rhildren freq uent 1,\ ~llllll~P lhen1~Ph <'"h.' blo'' iug tlu· "'P<~dq fr()lll 
the r0e0-pt a<' I e. 
Who hns llOt di -.,<·ov n·cl the <'OllllllOll <'Ht-lnil of our uorth0rn 
pond3 and hog...,? .~\ -., illp:lCl eat-tai l eontni11 , tbou nuds nf ··-..p0d-... ,, 
The s1uall c.,ped i s at. o11e cud bci11g· nt.fn<'hPd to long ...,J<·lHler "' ta lk 
' \Vith .flnft\ hnirs. 'rhc ... 0-cd n1·0 c.,enttc-1'0cll)\ the "rind, hn t, bird 
• • 
aid in brcah: ing- up tho hcnd. 
Dr. W cod says : 
• 
You are no" in position to apprec·iat c better the n1eaning of 
the n1asse~ ot "(at-ta ils" to be found by the s itlc of nearly every 
pond. All through th~ \\inter the brown seecl rnasses projert above 
the iC'e and snow, wh ere they are \ is ited hJ n1any seed·eating 
birds which I>C'<'l\ the h eads apart. 'I'hus e\.posed to the air the 
tiny paraC'hutes open. forn1ing gr eat fluffy n1ass~s that are taken 
up by the wind and S<'attered in every clireetion. 
Seed DispersaL -11. 
Seed Dispersal. 44. 
~ 'ee<l '1' ra vcll e rs. 12 . 
• 
• 
• 
BALLOONING SEED. 
JJa!looniug Ssed. - Hamilto n Gibso n sa) sIn regard to these 
ha llooning seed.=; : 
Every cobweb will sho'' us a few of them and I ha\e seen a 
----
single autumn gossamer that offered an assortment of eight 
distinct forms, mostly from the great order of composites, the 
very children of the breeze 
The purple iron-\\ eed of the swamvs (Vernonia) lets loose a 
do\\ ny fledgling '' ith a row of teeth and a tuft of do\\ n for the 
breeze The wild lettuce sends out tts thousands of flat black 
tokens, each with a slender bris tle tufted at the summit while 
a similar plant, the blue lettuee, sees no advantage in this long 
appendage, but attaehes its wings to a tiny disk at the summit 
of the fruit, a fac:t which the young botar · st apprec iates, for 
this one peculiarity is sufficient to <listing .tish the plant from 
its otherwise puzzhng neighbor. The as te.·, <.at-tai 1 and golden 
rod are seen beyond these seeds And I might follow on in a 
wide field for investi~ation among the numberless forms that 
have sailed out of my pic·ture, but are everywhere to be found in 
the fields. 
Any considet at1on of winged seed from the young people's 
s tandpoint would be intomplete without mention of thos~ glisten-
ing, fluffy, fairy globes which deft feminine fingers fashion from 
the 1 ipening heads of the thistlP and burs ting milkweeds pods 
by tying the eompact pappus with thread and dt ying in the sun 
But now in September we may find a plant that furnishes its 
fairy wares even without the aid of fingers, real brownie dus t-
bru ~hes by the million, which household fairies find ready for 
us~ by th~ simple addition of a pin for a handle It is the 
glistening white puff of the groundsel shrub (Bareharis) to be 
found everywhere along our coast from now until winter 
In our pa -que flo\\'Cr or crocu.., (~ ln e nl one paten~ 'ar. 1\Tufta l-
liana) con1n1on throughout northern I O\\·u antl the northern 
states a \Vc:ll as the ltocky n1onntains, the styl<· i"' long n1Hl 
slender, covered \Vith long hairs in fruit, gi\'iug it thr appear-
ance of a feathery tail. Such t.rtH .. !-turP~ are also fon1Hl in th e 
Virgin's OO\ver (ClenLOllS 1.,.trguuana ) aud in st'\'Pral lllClllhPrs 
of the rose family, li~e the Getun !1 tjloru nz '' hieh prod nee-) 
very long styles developing into a trongly phnnos~ fruit. 'fht· 
beautiful n1ountain rnahoganies ( C1ercocarpus led1folzu.s and ( 1• 
pa1·vi[olius) produces plnrnose fruits \vith loug tails. l n ou1· 
com1non millnveed connnon every\vherc ( .. l sclepias speciosa and 
£1. cornuti) a tuft of fine hairs con1es front the cnu o£ the seed. 
In a 1ne1nber of the 1nallo\v family cotton ( Gossyp~u~n herba-
ceum) the cotton fiber closely invests the seed and is an aid in 
scattering its seed. o too is the \Voolly tuft at the base of a 
cottonwood and willow seed. Female trees of our cottonwood 
Sharp Eyes, a rambler's calendar for fifty two weeks among insects, 
birds and flowers. 171. 
• 
• 
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are dce1ned very obj actionable in citie- beca:use of the way it 
--catter its ~e d . 1\ny one 'vho "rill1nakc Oin~e .careful ob~erva­
tions in the autunu1 or :nun1ner 'vill find that the dandelion bv 
its parachute ]i] nrrano·e1nent the hair ... on the eeds of milk-
"reeds, or tJ1e pappu on th.i-tles al'e acltnirable arrano·en1ent.s 
for the catt ril1g of se ds. The "'e ds of hese plants 1nay be 
n snili ncr throu~h the ajr. 
;;j 
In 1nany ca - there axe special con rivanc - in the 'vay of 
lk' 
'/ 
-
Figure 125. TllE \\ I• '11 R'\ rL \IBL!r \\'EE D (Cyclolorna platypltyllm11). 
A l>undant in Kansas, olor tdo '\ t hr t:sk.t md coming into 1 uwa. 1 the circular form 
of the plant. a. branch cnlargt 1 ··dHlwing the seed. (Dewev Div of Bot. L "-, Dept. 
of Agriculture). ~ 
winged appendages to il1e bced or fruit. 'l'he tatin Jnenibra.ue-
aceous \VIng of a pine seed, of trn1npet creeper ( 'l.1eGo Jna ,·ad~;­
cans), of catalpa. (Catalpa spec~osa), or the \\riugecl fruits of 
ehn (Uhnu ... ), of 1nalpcs (1\.cer), of abbes CE'1c1~1uus), of birches 
(Betula), all gi \7e these plants 1neans of disp~rsal. Who has 
not seen the seeds Rnd fruits of those plants scntterecl for ~o1ne 
distance fron1 the parent plan U> ? vVho hn :.. not. Cell the ~oft 
1uaple fruit~ SI)inuing through the air and dropping it in the 
soft earth or in the la,vn \vith tihe seed end clo\vn so that it may 
strike the 1noist earth \vhere it will find a favorable opport~unity 
for g·er:rrcinat~on at the earliebt po ~ible Jno1ncnt for the e 
seeds do not retnin their '·itality for a grent leuo·th of t,in1e. 
Inflated pods. - In another division of the \Vincl cli~-,en1inated 
plants they are rende1ed buoyant by n1en11~ of the iuflation of 
the ovary or pod. Tlns ia true to ~on1e ext nt in 1h(\ bladder 
nut ( Staphylea lJ l rolla) COilllTIOll eYer)\\ here in ]O\V 0 round in 
the Atlantic reg1on and the J\1isc;issippi va1ley. The tono·h in-
• 
• 
• 
flated papery pods contain a fe,v small bony seeds. s this 
plant is also di ... se1ninated by the water and snow '\Ve shall 
speak of it in another connection. nother plant belonoing 
to the same family is the balloon '\rine or heart seed ( Cardiosper-
1num Halicacabunt) producing a loose and inflated seed pod 
consic;ting of three cells, each bearing a small hard seed fur-
nished with a small aril. These pods are easily carried by 
the wind. The plant is probably native from southern i lorida 
to Texas and has become established in parts of Illinois through 
Texas and 1\..rkansas. 'fhe balloon vine is beco1ning a 'veed iu 
fields in Illinois. In son1e species of corn salad (Valerianella) 
the ovary, although it has three cells, only one contains a 
seed, the others are 1nuch laro·er a11d become inflated. 
ir John J.Jubbock says: 
- Thus, in Valerianc7la auricula, the fruit contains three cells, 
each of ",.hich would naturally be expected to contain a seed. 
One seed only, ho·wever, is developed, but as may be seen from 
the figure given in 1\lr. Bentham's excellent Handbook of the Brit 
ish Flora, the two cells ,\,.hich contain no seed actually become 
larger than the one which alone might, at the first sight, 
seem to be normally deve1oped. We may be sure from 
this point that they must be of some use, and·, from their light· 
ness, they probably enable the wind to carry the seed to a greater 
distance than ·would otherwise be the case. 
Tumble weeds. People \\1ho have lived in a prairie country 
are very fa1niliar \vith the habit that 30ine plants have of gTO\V 
ing in a rounded and bushy for1n, and in the auttnnn the \Vhole 
plant breaks a\\ray close to the surface of the ground. 1'hey 
are then carried by the 'vind for great distance . Oue specie-
of Amaranth (1irnoranl·us olbus, ].~.),is a co1nmon tu1nblc \veed 
in Iowa. Great nlnnbers are found every fall and \vintcr in 
corners of fences or they pile up in ditches or other places 
\vhere they find lodg1nent. 1'he accoinpallying illustration taken 
from Bergen shows pretty 'vel1 ho\v these plants collect along 
the fences. I have occasiona11y seen thern so abundant that 
t 11oy "'hst:~:ncted the vic'v vf the 'vire 1:·11Ce"'. 
The mother plant now dead, toiled busily during the heat ot 
summer and produced thousands of little seeds The best portion 
of her substance \vent to produce these seeds, giving each a 
portion of rich food for a start in life and wrapping each in a 
glossy black coat. Now she is ready to sacrifice the rest of her 
body to be tumbled about, brol{en in pieces, and scattered in 
every direction for the good of her precious progeny, most of 
whom will find new places where they will stand a chance the 
next summer to grow into plants. Sometimes the winds are not 
Flo'" ers, Fruits and Leaves. G7. 
--= Bergen. Foundations of Botany 380. 
• 
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J:iignre 120. TIJI~: SPHERICAL FORM OF TilE Rl SSIAN Tlll 
U·lulsola li uh t•a,· 'l'rugus ) \\ llll•h sc.tttered b) the\\ ind. (D e\\ e) Dn of Bot 
D ept. of Agrl( ult urc ) 
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severe enough or long enough continued, and these old skeletons 
are rolled into ditches, piled so high in g1:eat rows or masses 
against fences that some are rolled over the rest and pass on 
beyond Occasionally some lodge in the tops of low trees, and 
many are entangled by straggling bushes In a day or two. or in 
a ·week, or a month, the shifting wind may on<'e more start these 
wrecks in other directions, to be broken up and scatter seeds 
along their pathway 
Our spiny nightshade or buffalo bur ( olanunt 1·o ·ll'lJlunt) 
has this tun1bling habit. 1"'hi plant <>TO\P-- in i1ntuPn~c~ qnaut i : i·~~ 
in Texas, Indian Territor~, 1\an3a th~ plain "' en "' t of tltc l{ock,v 
n1ountains, abundant in 01ne place-- in :X e-bra~ka, nud ... pn~ndi11g 
J 
Figure 128 Canada Thistle ''!)ced" \\ 1th appendages . Fruit and papery calyx 
with attached "~eed" of Rm:;s ian This tle 1{ ussian Thistle seed. 
rapidly in this state. 1'be plant gro\v~ iu the u"'nal phPri<·«d 
fonn, and produces spiny st<:-.1uc; aud lPa' e..... 'J'h< .... ' e llow Jlo" <'l' ~ 
are like the potato blos3otn , but it fo111h a Lur-lil...P fnut, nu-
closing the real berry. Ani1ual~ gouPrally l~aY(~ thP plant alone 
except the potato beetle \VhiC'h ib snit! originally to hn\ P fptl 
on this plant and then took to LhP potato. In thc)o fall ''rhpn 
the plant is dead and dry i~ br0nl ... s ofr rlo c to thP g-routHl nud 
ics carried like our COllllllOll Lnn1blP \V0e-d, it-.; ~C'Pd~ falling- nul 
h0re and there along the \vay. 
One of the most co1n1non and large t of t.hc tu1uhlP "·pcd"' 
of Kansas, and ..1. :r ebra~ka, and occa ion ally fontHl i11 I o\\ a i~ 
Corispermum hyssopi[oltu11t. A friend \vho once t.rHYPlPd iu 
western Kansas saw some gigantic object in the di tatH·c· rc.-
rnarked to a person standing by hitn about the abunclaner of 
deer. His deer were im1nensc tu1nble \Veeds of thi " spec·ir~. 
The "Rose of Jericho" (Anastalt,ca IIierochunllca) ~) ::, n\:dl 
annual crucireferous plant gro\ving in the sandy plae<'S of 
Egypt, Syria and Arabia cur1s up when dry into a round ball. 
It is then driven by the wind nutil it finds a damp plac~, \vhero 
' 
it Ullcurl th pod open and th dl; are o\vn. 'I'he tutnbling 
habit of thi ... plant een1s to have been 'v:'\11 kuo,v11 to the ancient-. 
'fhe app ara u c<~ of this plaut \vas a 0 Te.nt "~onder to the ancien . 
1 u ian tlti tlo ( al ola ]{ali vaT. 21ragus). 1'hi- plant ha~ 
lono- been lno,vn to the 1 ple of Hu ia n a hnnble ''"<-: d. be-
iJJCT native to outJ1 a t ru burop and \\e tt-~ru 1\ in specinlly 
in .. iberia 'vher for ao-e it ha~ be n a tr ubl - 1ne pe-t of 
grain and fia.... fi ld . 1\Jld Ion <r a o· it rec i \red the con1 n1on 
app lla tion of lea] th field. ' \~ ell de <"'Tibed by I I en frey. 
Prof. 13udd says : 
'rhat in eastern Sanutra, Saratov, the "leap the field'' is found 
mingled with tulips, lucerne, feather grass, and other gi asses, 
tnullei ns, asparagus and sage. 
'lhe J~ussia n ihistle nT0\\7::> iu n circular nnd bu hv for111. 
tl 
'The n1a tu re pln nt is qni t e ton o·h and \\70ulcl r ""tnn in in si tn 
but for then ·tion of the 'vind 'vhich can P the plnnt to 1novc 
_nO\V in one dit· ctic n, and t h<"'lll in auother. a ... : i.stf'd nl "'o, freqncnt -
1)~, by the slightly .f:roz n o·round. Once ~epa rnt d fron1 the 
root the \Vinds of aut11n1n nnd ,,r]ufer con1p I it to rc 11 ov r nud 
over ti 11 it cou1 n o·ain t sou1 e tcn1 por~n·. 1' obj <:ct. h ~re it~ retnnin~ 
till ahiftip; \viud cau'"'e it to roll ngni11c::t .... 111~ otlH'l 
tentporary objeci,. ' I he liiJti 11g 'vind"' 1nny ngniu ·nns it to 
reverse ita course or 1nov iu another din~ction. It "' p()\V r to 
compete \vith otb r 1 1:1nts i \\7 0llc1Pt fnl inc-<"" n -; i11~l< pl:1ut. 
t\VO or throA f< I, in di~lllH ter. i"' o .... t i1unted lc l Par ft'nlll 20.000 
to 30,0(l0 se ds. Profe c::o t· }i']ct.c·her <:\"1 1ntnt<~d tltnl :t plnnt ~i~ 
feet iu din1net< to, hilt'<~ 200.000 ecd ~. \n1· ell'(' nll th0 Peel"" 
, 
dropped at, ouce. ~I r. l)e\\r:\,v nuulc~ I he in I PI'< ::, I ing: 11h::--Pl'\ nt 1011 
t·hat the tnn tu rc flo\Ve l ' \vifb it ... c;c t ... ds i held in th<) n.xi]..;: of 1h<' 
braet s by t\VO n1inut e tofts of ('oilPcl hairs, 'vhi<·l1 pt'O\Pnls tlH-. 
seed frotn .fnlling ou t n1 once 'vhc11 th< ''l\<:\d begin~ 1o roll. 
There arc al o otlt l' ttH~HllS of scntte.ri11n'. I 'bc~. fruil. "ith it~ 
papery cal. 7.X , 'vhcu r< n1ov·ed fron1 the plnnt. i sotnCltitn ... cn rried 
for short di s tnuc bv high "rinds. ' I'h sr< ... d <ll'<~ nl --o enrried 
~ .... 
alono· the sno"T fnr a c( n idcrahl e <li::-.t.nneP. th< pnp<'t'.' ca1;x 
\veil serving the pu1·poso of n1lo,v iu!2,· the "iud to <'<ll'l'.' it. nlons; 
as a sailboaL is 1novrd for\vnrd 011 1hr "atr' r. 
Son1e of our gras <'"" nrc\ rolled h, th<' "111d. 
• (Panicun1 copillrn·e) 1nn.> frr.qncull.' he "'P<'H 
fields in ant.untn. 'l'he "1nd uun nbo cnn' 
. ' 
()ld "itC'h gTnsc; 
rn11ing O\ er thr 
I he i 11 flnrr..;crncn 
Henl'rcy. \'<'gctntion of l~Jnrope, it s emHlition~ ancl causes, London, 
206. 1852. 
-Bull. Ia . Agrl. l~xp. Sta. 26: 31. 
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containing the seed. 'l'he grass ( pinifex squarrosus) of Au-
stralia for1n" a large round head \vhich is driven bef ore the \vind. 
The constant jarring of these plnnts ns they are carried over 
field and prairies causes the seed to be threshed out, and SO\Y-
ing the1n broaden ... t; the fn1111 er ''rondcrs \vhere his se-.)d corno 
from. 
The c.onunon hair gra- (1lg1·osli~ scabra) lik \vi .... is dis <'ltui-
nated bv the \vind. becon1ing· a lnnble \veed. 'I'he inflor~sc< nc · 
.. , , .._. 
i lio·ht and airy and easil/ ... epnrates fron1 the plant. cuttering 
the fruit far and \vid . 1\ s peci ~ of brHgro--ti~ ( l~;·o gr '\{ 
;na.jo1·) or stink gras- i- 1ilu~\Yi c C!1lt(~r<~d in tbi~ \Va.". ()ur 
F igure l~o. THE D \'\D ELl()'\ ( 'l'w·u.,•acum o.fficinfllf'). The hcakcd ··~ecd" 
with p~tppu.., attached "hic.h <.n lblc~ thL sce<l to he :scattered by the wind. 
pepper grasses ( L e p-id~u rn apeia lu nt nnd L. 1., u·ginicurn) gro,ving 
.in a spherical for1n, are especially co1nn1on 111 the fall although 
making their appearance early in the season continue to flow~r 
and produce seed until frost. The p1an t breaks a 'vay fro1n the 
root and thus becomes a tn1nble 'vccd. Other plants like spnrge, 
( Euplz orb ia Presl iL), Ohenopodi n1n, and ~everal speries of Ba p-
it sia, like B. leucantha and others are tumble weeds. Many 
• 
other might bo added. outh rnerica, frica, 1~usralia 
each have their O\\Tn type of tu1nble \ve d . Thi illustrates 
!lgain ho\v st11.1ctures in diver3e orders of plants are brought 
abouL to 1neet ceruain requirements. 
Poppy. 1 n the poppy where 1ve have a large nurnber of seeds 
produced the \vind as ists in di crnination. In the poppy 
J·<Jd the llPJ r pa.rt of the CHJ)Snle ha"' a I<u~o·c nuruber of little 
'·' I>elli11•>5. .1\ li ttle haking by the \vind \\rill cau--c the eed to 
r·<·tl tt' ont one ltv n . 
• T'be~ an \Y< 11 de- ·rib d by 1i~ iorley: 
The poppy pod is like a <'UP with a cover on, but around the 
edge, just hclow the cover, is a ro\\ of small holes, each <..overed 
by a licl. These licls do not open until the poppy seeds are ripe; 
then they do, and the fine seeds can get out of the holes. But 
llou do they get out? They cannot move of themselves, but the 
'' nHl s\\ a} s the poprn pod this way and that on its long stalk, and 
the little ~eNls arc shaken out only to be caught by the wind and 
blown a'' a} 
Iu so1nc p ·ic" of tJ1c h~ll fio\\c-r ( '«llnpannla) tho eap~nle.s 
ar :.. PithPr 1 <·PdaJtt 11)' up1'ig·ht. 11 1 the nprio·ht bpecie~ they 
op \u at th t ,p nnd in t.he p ~udant at the base. 
Jt)lu/.c '.s. - ]'he ela ter~ of sorne of he lh cr,vorts like the Mar-
ehau tia ar p J ·uliar hygro. eo pic cells 'vitJ1 spiral bands due to 
tho thickcui no· of the e ll \vall. It was thought at one tin1e that 
the C' had son1cthing to do 'vith the dispersal of the spores but 
it i: thought. ratltcr that they erYc for the purpose of holding 
thP spore),.; t og<lt b0r aft r the opening of the receptacle and 
t.hns oxpos0 t hctn by dcgre~ to the vrind. 
l n thr- horsPtnil lil\c J~qnisetun1 the spores nrc surrounded 
b.r baud. that con1c fro111 t~ho oute-r \vall of the 1 ore . In the 
111atnrc- spPein1cn bofore they are liberated they are spirally 
coiled bnt in dr,\ "~cnthcr the spiral band unroll or traighten 
out and for1n npp ndages enabling the- \vind to carry the spore3 
a\vay. 
WATER AS AN AGENT. 
Water is an efficien L means of scatterin~~ th~ seeds and fruita 
.... 
of many o.f our plants. One need only visit the banks of our 
M. W. Morley. Little Wanderers. 59. 
--Arthur, Barnes, and Coulter. Plant Dissection. 
Kerner. National IIi story of P lants. 2 : 813. 
Tilden. Bull. Minn Bot Studies. 9 · 43 
Underwood. Hepaticae. of North America. Bull. Ill. State. L ab. Nat. 
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Figure 131. \Vater hly "~eed" ~cattered by the \\ ater. (Photo Charlotte M. King. 
CourtesY. Iowa State Hort. Soc. tety). 
• 
• 
• 
Figure 132 ~Ji .. LL .:\JBO OR CHINQUEPI:'\ ( Nelumbo lutea). The long stalk 
and rec.:eptac1e t;tAltldm~ out of the "ater. The rec <..ptacle contain~ the c;ceds The 
former" ith it~ load of 'seeds" ts earn ed by the water. (Photo Charlotte ~1 Kmg. 
Courtesy I owa State H ort Society). 
• 
• 
streams or the flats of lakes and rivers in the autumn and spring 
after the \Vater has receded from the land and observe the 
enorn1ous numbers of plants that have found lodgment every-
\vhere in such places. Or if one \Vere to examine the drift wood 
floating do\\rn our streams for 1nany miles one can observe the 
efficiency of this mode of travel. 
Prof. Prentiss says: 
As one travels for hundreds of miles along a river, continually 
encountering the same species, it would be impossible not to 
believe that the river 1lself had much to do with planting the 
vegetation which clothes its shores A seed to be carried great 
distances must have (1) something to protect the embryo so that 
germination or decay will not take place before it reaches its 
destiny ( 2) They must be lighter than water, otherwise they 
cannot be carried a great distance Of course freshets often carry 
seeds that are heavier than water, just as woods of various kinds, 
stone and dirt are moved, but in running streams lightness and a 
protective covering are essential. A study of the vegetation 
along our streams, like the Mississippi will disclose many species 
common from St Paul to St Louis, of plants too in which the 
"seeds" are carried by the ~in d usually, as the soft or silver 
maple, river birch, green ash, some sedges and grasses. 
Still waters and stagnant lal{es are of less importance than 
running streams and oceanic currents yet the short waves which 
appear on such bodies of water certainly transport many of the 
lower forms of plant life, as well as plants like duckweed (Lemna), 
bladder worts (Utricularia), etc. 
rrhe leaf and thread-like branches of the Utricularia float on 
the \Vater and though the plant produces seedc; that rome from 
the yellow flowers thrut rise above ilb.e water, the plant in addi-
tion to jts seed production has another means of scattering to 
which Dr. Beal calls attention. The compact tips of the plant 
are severed from the barren plant and float upon the water. 
Late in autumn or early winter, when cold threatens, the 
tender bud contracts a little, and, having thus become heavier than 
water, slowly go to the bottom to spend the winter safely pro· 
tected in the soft mud. All the plant perishes except these buds. 
With the lengthening days of spring the melting ice disappears, 
and genial sunshine gives notice to the dormant buds that it is 
safe to come oul again The buds begin to expand, become lighter 
than water, and are soon seen spreading out at the surface and 
produce branches and leaves Ducks and other water fowl not 
infrequently carry some of these wet buds sticking to their 
feathers or legs." 
Duckweeds and the li!te. Water is a most ilnporLant agent 
jn the dissemination of plants like the duck weed (IJemna) 
which forms an unsightly mass on the surface of the water and 
pools, because its loose cellular tis.ssue and air spaces admirably 
adapts it to float on the water. 
This plant often travels for considerable distances. A friend 
of n1i11 one tra ] a 1 ak in a'' ater 1nai11 by n1ean'"" of one of 
1 he-.. duck "' ds. 
In agi ttari a 'vhich occur ... on t11<~ n1a 1·giJlS of shallo\v ponds, 
1 h ~o-C'a II d ccd i a fruit " 11hic·h i- -urroun:ded by a cork. T "ring 
'vhich r nd r it bu ~ ant and thu"' enables the seed or fruit to 
.. 
b cal"ri l 1 T th \Vat r. ] n additi ll to this the fruit has a 
L 
SlllOOth il r rind. [an. :r other 'Yater I la.uts lilre the lisnla, 
cat-tail and our \Yild rie (Zizania aqnalica) \vith it~ long nalTO\V 
fruit i Ao uabl0 l t float n the " "ater. In o1ne experi1nents 
n1ad b r th " rri1 r it r01nained on the "'ater for 1nore than half 
• 
an hour. 
JJocJ.. rJ ))( • HHlHOll cl< ck i .. lara:~]' dis lllina1 c] b 7 tho 
~ . 
\Vfl tor. 
-
1 h·. l~("'~d. Jh nk. of if, flnt3: 
NarJ·ow-lea\'()d rl(w]\ is a prmninent weed, and is especially at 
honH") on riv :)1' hotton1s and on low land that is floo"ded once in a 
whilP. 
Did yon evAr wonder what could l>e the, object of a round, 
spongy t ulPrcle on the ontside of each of these sepals which hold 
the ripen .. <1 seed ("losely? I did not l\:no'v their use for a long 
1i1ne, but now thin l\: I have disrov·ered their n1eaning. They are 
JJot exact Jy life preservers, h11t the next thing io it. 'fhe naked, 
seP1l-li }{e fruit, the sh~1pe of the fruit of buckwheat, sinl\:s at once 
whPn fre:) 1I'om evf"l l'ything else~ but with the dry calyx attached, 
it floats with t h st rea1u. 
J','(dges aJid waler lilu" - Onr sedge'""', co1n1n n inhnbitnnt.s 
of lo\v S\\rntnp,v pl:t<·<~~. and border"" of . ...tre:un ftl'< like"i"'e dis-
sotniuntcd hv th<'l. \V:d(•r. 'I'ho sPed-like fruit. i lll'l'<>lllHlt•d h' n 
• • 
]noS<' ('oV<'ring 'vhi<'h nllo\\r"" it. to be carried. 
The seeds in son1c of the" ater lilies (J'l.J''"}haea tube; osa and 
.\ alba) arc enveloped by a sac-like Inucilaginous Huff) arillus 
'r his bunvant. lH11lv ha~ eun~idcrnblc nir and tluts th~ frn1t j, en-
• • 
nbl ~d t< fl( elf u\vav. 'rhe n1ucilng·inon "' 1naterial of the nrillns 
. '-" 
::-c· n t,t c~ 1 .. t h < • ;:,< t d 0111< t 1 i "'t a 11 ce fron1 \V here it 'vas prod need. 
'I'ho \\1il<l lot 11 (JYeltunbiu.ln luteunl) kee}1S on th surface of 
tho \VHf r h.v llH'\~n• of a large pod hap cl receptacle ,, .. hich is 
('ollieal .o1nothing lik< a 1op. lt is light, bccnn-c of tho 1nnn-
• 
Cl'Oll Hll' Spn('P~. 
Land del.rtchJllrJif,. -It, is of frcqneut, OCC'lU'l'enco to sec larg-o 
dotadnn('llts of' land re111o\ Pd fro111 t,hc shore"" of lnk0-.; ~ iu this 
en c of <'lllll'S<' nll lho plants "-rill bo carl'icd \Vith it·. I hnv0 s0cn 
case\ '"" of tltis kind on Lnkc l\ fondotn~ \Vist!oll "' in. Prof. Prcnti~s 
, 
says: " ~1·uss.v isla11cls break a\Yay fron1 1unrshy plnees aucl float, 
Seed Dispersal. 24. 
• 
• 
• 
Figure 133. ::\ \RRO\~r LEAVED DOCK cllmuf',l' ). \Vithco~ky wing!) making 
an excellent ftoc1t 1 1' nut and adherent calyx. 2. Cro~~ :,ectwn of the ~amc. 
3. Seed" (Aclunium). (\V. J. Heal). 
\Vith the current; t.he \Vritor has seen theu1 of largt; "' ize:"' well 
stocked \vith seeds aud living plants, float~iug \vit,h t,bc <'lltTents 
of the . An1azon." Drift, ti1ubcr a"' J)ar\\rin notes 111n v be an ,, 
agent in carrying seeds, uot only iu fresh \Vater but, ocenu <'lll"-
rcnt3. 
1\ soocl to be carried by oceanic cnrrcu ts 111ust be 111 rea pro-
t cted than tho"e carried by laud ClnTeHts, a- ntan. r eed ... ~oon 
lo e their vitality \Vhen innner eel in salt w·ater thono·h 1 fnrtc"ns 
fonn(l that one in fourteen species genuinated after Hont,ing 
on "'c:1a \Vat r for three ulonths. On the nnthorit r of IJr. I looker 
• 
thc) 8\~cd~ of l~,Jdada .·ut11dl?11~ of th ~ \r \;:,t~ Indies \V<'l'C 'cllTi( db· 
• 
• 
• 
Figure 134. One ot the ~edge~< r ur~.,. t•omm"ms) dissemin<ltecl by the water The 
sedge "seed''\\ •t,hot}t the co' ering :o,Jilks rc.tcll l} lmt when proYided with this loose 
cO\ erlllg c;hc)\\ n 111 figure to the right. l• ruit of arrow head ( • .,at,iftria) with cork) ru.tr-
gms float'S re.tclil} on the water. 
Origin of Species. 326. 
Darwin, Origin of Species. 325 . 
• 
, 
• 
the Gulf stream to tl1e 1\.zores, a distance of three thousand 
n1iles, and aiteJ."\\Yards germinated in Ke\v Gardens. Plants 
like Guilandina Bonduc and 1ibrus precatorius are cornmon to 
~bores of .. (Juth 1\n1erica and Africa. The cocoanut palm (Coco:, 
nucifera) is '\videly distributed in all tropical countrie-.,. They 
are carried hundred and even several thousand miles by oceanic 
currents, and "rhen '\vashed ashore are till capable of germinat-
ing. Prof. Prentiss states that the inhabitants gather quanti-
ties of cocoanuts \vhich the sea brings frorn the 1Iauritius. The 
cocoanut as well as the leguminous plants mentioned above 
and others belongino· to the same order, are '\vell adapted to be 
carried by the sea. This accounts for the '\vide distribution of 
many Leguminosae in tropical countries. 
I I 
Ftgure 13.> SEI• DS A"\ D FR eiTS SC ATTFR FD B1 FRESHETS 1, Smart-
'" eed ( Pol!JfJOnum); 2, Sun flO\\ er (Jltliantlt us), 3, Rag\\ ced ( lmbrosia). (Charlotte l\L 
King). 
Freshets. Many of our weeds are carried by the \Vater 'vi tll-
out special contrivances. Freshets often carry \Veeds fron1 hill-
sides to lower grounds. A single illustration will suffice. In 
western Wisconsin wild oats (Avena fatua) is a co1mnon weed 
in many places, so common has it beco1ne that far:tners are com-
. pelled to SO\V grass in order to remove it. My father, \vho is a 
most careful fanner and would not allo\v \Yeeds on his place, had 
a portion of his farm covered by this pest, the \veed only spring-
ing up where the water covered the ground. It was a note-
worthy fact that although there \vas cultivated oats 1nuch be-
yond this part of the field none of the \vild oat3 a ppcared, ex-
cepting the water covered portion as stated above. 
The \Vl'itcr has called attention to the in1porta.nre of irrigation 
\Vater in distributing plants in the 1vest. Throughout the west, 
a long irrigation ditches such plants as the oyster plant ( Tragar 
pogon porrz/ohus), Lacluca Ssca1'ioLa, tho tv>'O S\veet eloYers, jJfe-
• 
( 
lilotus alba. and ]£. officimalis are abundant everywhere in irri-
gated fields in Colorado. These ditches are also lined 'vith such 
plants as Iva xanthiifoliaJ II elianth us annuus and H. petiolaris, 
If ordeurn J ubatumJ t1gropyron tenerum, Ranunculus multifidus, 
var. ter1 ec;lrz,sJ and species of agittaria. They soon become 
lined also 'vith species of 'villo\v like Salix in te.riot and S. a tnyy-
dalo£des. In Utah very much the sarnethtngoccurs. Gro\\-
ing spontaneously as the result of water dispersal, we find such 
plants in the - alt Lake Basin, as Salix interior and Salix lasianr 
d1·aJ Poa. 1~1 olfii, H elW.nthus petiolarz.s, Urtica holoserLcea. lose 
to the foot-hills one finds ouch plants as Epipactis gigantea. 
Along the irrigation ditches in the Uintah )lountain3 one finds far 
from their source the follo,ving: Aconitum Columbianum, 
Clermniu,nt Fremont~iJ Thalictrum FendleriJ Gayophytum ram,o-
sissirnum, grasses like Calamagrost'l-S CanadensisJ Poa pratensis, 
.Hromus Po'rie1·ianum. At least on the dry plains before irriga-
tion such plants as the sage brush Artemisia tridentata, Ortho-
carpus Tobne£, Erzcouta cuspidata, Stzpa co1nata, \\ ith a host 
of vernal blooming plants consisting of Anemone, butter cups, 
etc., are more or letiS widely scattered. After the water is turned 
in a great change takes place, Castzlh. za, Cnzcus DruJJlJJtondzz, 
Linu·m perenneJ Geran~um Frernont~iJ Allium brevistylumJ and 
1nnny others make their appearance. 
Snow. We come now to consider the scattering of weeds by 
the sno,v. Certain weeds, like rag weed ( .t1 ntbrosla) and sun 
Ilo\ver may be seen gliding over tlie sno'v in '\v:inter. The smooth 
frozen sno'v enables a ve-ry -light '\vind to carry it along. Snow 
thawing in the \Vinter or ::,pring causes seeds to be carried along 
\vith the water. 
On the matter of seeds sliding on the snow, Prof. Bolley deter-
- -
mined by actual ex peri men t as follo,vq : On Jan nary 31, 1 ~.. 9 :>, 
\vhen there was a light fall of snow upon a smooth frozen sheet 
of sno'\v with wind blowing rut the rate of t\venty miles an hour, 
a peck of seed 'vas thrown on the snow. Thirty rods distant was 
a small trench four rods long to catch the drifting snow. After 
the lapse of ten minutes he found the following seeds in the 
trench: 
Trans. A cad. St. Louis. 7: LXVI. 
Bull. N. D. Agrl. Exp. Sta. 17: 102. 
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r~ .. 1nnny of our 'veed .seed could be car-
ri :\ 1 in this \vay. 
I >r. \\ ced sa .,s : 
• 
~ 
You tnay often observe a sin1ilar process of seed distribution 
on ponds in winter. On the side of the pond away from the direc-
tion of the prev'ailing 'vind there will be found windrows of 
seeds of sedges and other plants that have been blown upon the 
ice across the pond . 
\~ ithout HJljntal-- 1nauY s::.ed- nJJd fruit .... \vou1d not be dis~em­
iuated. 'J Jure ar t,,.o L" pes of "'e::.d ~111d fruit~ -.,catterecl by 
nuit na b. I 11 tlu fi r;:-.t type the frnit ... Hl'< ·uu"'picnun 1v colored, a 
p:trti "" fl ::. by aucl <":)dil lc. tlH eutbry is prot "~<'ted h. -r a hard cover-
ing a~ in plun1. gntp<, < tc. In th ~e ·oHd t~.,pe fruits are adhes-
i ,.e 1 y p roch t ·j11 o· 011 tgTO\\"Tt hs or bristle\~ and pricl·le..,. 
ll i1-cl ~. Bird ... nr ntost i11tp n'tinut ng nts in the cli-..-..einination 
- -( f s cls. 0 f tlH::.se t lH <·ro\v is ou ' f the tno"' t itnportant birds 
i11 thr' ,::,Cnttcrjuu: of s< e ls. ~~ ssr s. BntTO\V .. and ..,.,ch"rnrz tate : 
•· .. \Iuto"" f everv ('1'( \V slrnunch tnk~1i in \\rint r contained re1nains 
I 
of 0 TclS ... or \veod s<~<:d,::,. 'rhc quantit.v, ho,vever, \Va"" usually so 
snta ll n-- t ) be cutil'<·lv in ... iQ;nificnnt. 1 t i ~ on], natural that a 
. ~ ... 
bird \vbicb get~ nluto"'L nil it~ food front the g round should pick 
up a :fc\v "' null I < cds c\-ery cl ny. In "'Olll£' en cs considerable 
llllnthet'"" of "'Peds \Ycrc fonncl in the totna ·h, bu t in no case were 
t hP,\ of gr0n t in 1 port ill tee. 1'hc presence of sred of Yn rio us knot-
\Vcecls ( P nh!!.·onuu1) hn -- be u uoti · "~d nlrend\ ~next in abund-
n nee should l>P 111~11 t io11ccl tho bi tter \VO :~d or rcH~·,veed ( .1.1 rn b1·osia. 
(f?·te?Jll,,lfle/olia) . 'I'hc --eed ... of severn] other kind "' of ragweeds 
a ]so n(•<·n r~ u o1 n b ly t lt e g iant rng'''ecu (A . tri den lata) . In addi-
tion to these n fe\v sfotnn ch - cnntnin ;;;e<:'ds of nn1nranth ( Iuaran-
tns), elover ('I' rifnlin1n). ltutllo\\' ( \Iah"n) ~ fo'\. tnil gTHSS ( ~ p-
1arin ) nnd n1hor gTn e--. ..\n1arnnth seed nre o nniversal and 
nhunclan11.' di "' trihntcd i11 \vn-..te plaees thnt the f0'' consumed 
hy ero\vc; can not, lt~n c nn) rffrct in l0-.,scning the n.bnndance of 
th0 "0cds. 'I'lH· sn1110 pl'oT)nhl.v- is t,rnr of rng\v0rcl (.A.tnbrosia), 
knot" 0.cd ( Pol.' p;ntnnn), and cloek ( 1~111110"'(). r\ n cxnn1ination 
of the rnsfing·~ nf •t'n\\ nt the roo ts ho\\ ed thnt n considerable 
C l\1 \Vflc <l Seecl-T1 a' elers 25 
- -Barrows & Sch\\ artz, Bull U S De pt. Agrl., Dn Ornithology and 
1\fammalogy, G 80 81. 
• 
{ 
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Figure 130. <10LD l• 1'\C..ll hArl 1'\b TilE FRUIT Olt' Till•, D \ '\DELlO\l 
( la!'u.r·uul/11 ojJiura/IK) and thu"i a:ssistirw Ill 1ls :scattering and the destruttwn of wt.cd 
LUIS. 
Figure 137. \VEED SEEDS CO~Il\IONLY EATio.~ BY BIRDS. a. Bindweed 
(Polyyonnm Nnu ol1 rtlus). t,. Lamb's quartl•r:s (C'Itenoporliu"" ul/)l(m). t', Pur:slane 
(Pol'tllfu,•r·u oleracea). (/, Amaranth (.ilmltJ'fUifl(s J'tiJ'Ojh,l'lls). e. Spottctl Spurge 
(fdttpluu·/,i(l). f. Ragweed. !/· Pigeon <7ras~. ft. Dandelion. (Judd U. S. Dept. 
of .Agriculture.) 
Hutnber of seeds of the g·iant rag,veccl appeared to be indiges-
t i l lle and had been oj ecte l \V'i t h t,hc obher indi o·esti ble 'Ina ttcr of 
\Yhieh the castings are coutposecl. It is possible that such seeds 
n1ay not have lo '"'t their gertuinati11g p0\\7er, but even in that case 
tltc Hlunbcr ihns distributed \\ronld be s1nall and the effect of no 
great in1portance. 'J'he average of grass and weed seeds for the 
.,ea r \VHS less than half o£ one per cent. 
JTrag1ncnts of seeds ~n1<l a fe,v seeds itnpossiblc to identify oc-
(•utTPcl in perhaps a (lozcrn strnunchs, bnt the total atnount was 
only about one-fourth of oue per cent of the food for the year." 
• 
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In addition to these plants that are disse1ninated by the crow 
i t i~ cerf::1in also that they scatter in great numbert3 the fruitd 
uf the v '' c] (·h~l 1J, the dog \Vood, 1hc· red cedar cn:d tl1•J poison 
s1nn:1e. ?\ I r. Bad·n,vs t::·,ys that in .. :: e of the \vin·~! L' ror.st~ on the 
\ 7irginia side of the Potomac river, opposite vVashington, the 
Figure 138 C..rowca :-;ting- containing the weed seeds of variou:s weeds, Sumach, 
Poison Ivy, ctl <Barrow:; l ~ Dept. of Agriculture). 
rna t'erial \vas selected from an area two feet gquare with thea fol-
lowing result : "1'he \veight of this material \Vh~n dry was ~il­
most exactly 1 pound, and it contained (aside from gravel, bits 
of bone, shell, corn Lulls, and some excrement) the £ollow1ng 
seed: 
Poison Ivy (Rhus Toxicodendron) ...........................• 1,041 
Polson sumac (Rhus venenata) . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 341 
Other sumacs (Rhus) .................•...... . . ........ ....... 3,271 
Juniper or red cedar (J,untperus Virginzana)..................... 95 
Flowering dogwood (Corn us florida) . . . . . . . . . . . . . . . . . . . . . . • • . . • 10 
Sour gum (Nyssa aquatica) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . 6 
Total ............... , ..................................... . 4,764 
A little calculation shows that the roost of 15 acres n1ust have 
contained upward of 77 ,000,000 seeds, or more than enough to 
plant 1,150 acres as thickly as wheat is sown." 
It may be of further interest to state that these jngested seeds 
are hastened in genninatrion. "Of one Iiundred seeds of Rh.tus 
venenata from the roost, moistened and kept warm, ten spr outeJ 
within forty eight hours, and twenty more within the next :five 
days. One hundred and fifty seeds of the same kind and from 
the same source \Vere planted in a :flo\ver pot in the greenhouse 
and at the end of fourteen days one hundred and thirty of them 
were vigorous seedlings from one to two incnes high, and 
sever'al more were breaking the ground. .,imilar results were 
obtained with seeds of Rhus Toxicodendron from the roost, while 
seeds taken from the vine had not spr outed at the end of :fourteen 
days. Thus it beco1ncs certain that these seeds are improved 
1 .. c. 21. 
--
Rept. U. S. Dept. Agrl. 1888. 509. 
• 
• 
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rather than jropaired by their passage through the digestive or-
gans of the crow, and this bird therefore is doing incalculable 
harm by sowing broadcast the seeds of a poisonous vine and a 
more poisonous shrub, both of which unfortunately are too 
abundant already." 
• 
Figure 138~1.,. SEEDS FOUND IN CASTINGS OF CRO\V. (Barrows, P S. Dept. of Agncu ture). 
Birds are important in scattering our bright colored fruits. 
Every one knows how difficult it is to keep birds from cherry 
trees, both wild and cultivated, ihe bright red colors are very 
1ttractive and being edible, are devoured by birds. But the bird 
)£ten carries off the whole cherry to eat the flesh on a neighboring 
• 
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or di tanf l'tC'. dt·opping thE\ :-:-e d nnl tla fruit. It i~ iJ·ue a}: 
t h 1H!.'h tlu ., do nof \Vfl IJo,v S• JJlHll 7 chc rrie occasioua11 T one is 
. ~ . 
:\Yall .. " ' d. ' I he I ird fk::: ~nva? the "'eed i~ dro1 peel in the excre-
ta. \\,.hich pn... tJu· >ugh th lif!·e tjv or!?:nn uni11jur d. 'Ihere 
i ... no qu ti n1 thn1 in ... on1 ca ... es at ]ea--t g rnlination is ha ... tened 
by pa ·~ing throngh th ani1nal It j, ... aid that I~ng:lish far1ners 
f C'd th i r tnrkov .. ' ' i th th coJnJnon 'Yhit thorn -o,v the ':seed" 
• 
ta kc')n f ron1 1 hl e. .. ~cr0n1en t and in his 'va !?:ai11 a Tear in the 
. ....... 
!!.Tow·th f the plant Prof. Budd tell~ 111e that the seed-- of the 
--:== - :..~ 
--·-=---
-----....__./---v-----.... ...---.... ___ 
• 
F ig-ure l!JO. 
Bergen). H ul Cedar distributed by birds along .t '\ L w .J crsey road. (Pine hot-
• 
'vilcl bl:t<·k dHJJT,V (Prunu ..... (;( 1·olina) nre 111nterinlly hn --tened by 
pcts ·ing through thP di!.!.'P:::-tlv·c C'<lnnl of birds. n11d :Jforris states 
. tbnt, g<·<·::.;e :n·o fcJd .. l tacia. arahica to bn~tcn g-enninntion. In a 
\VtHJdc·cl <'ntnttrv the:\ e:h0.~ of hinl-dis~o11tinnt0d -ccds are 1nore 
• 
lllllttc•rou :s tlutu :1 ]>l'<tiric· <'Olllltry • . 'et in tla1. lat.tor rc~:ions these 
agcHtS Hl'P lllfl)'(' l'PH<lil,\ di~('(li'll0tl. rl'nl. .. e Ute grent, prairies of 
'1\·xa .::;. "lH·I·c· tc=- l<'g'l'ctph line~ nrP e'..telldPd tltrnu!.dt the region, or 
"hrn.' thP open prnir1os :trc being fetleccl, on "ill find snc.-11 
p l nnt~ or fh(' \\ oocly .::;pr.< i('.S, the f t·n its of \\'hieh nre carried by 
bird c;. I h:nc· '-i<'<'ll tttll la ng· grape ( l "i/t ..... candicans), hackberry 
( 'ell is ) , 111 nl l H ~ 1 ·t· ·' ( 11 o 1 11 . .., 1 ul n a ) , <" h P n·.' ( P n 11111 ::--) , <) t <'. • n 1 on g 
fcHc·c•::,. 'I'h<' sa llH' 1lt111p: 111<1.\ 1> seen in lllHll~' other plnre~;. In 
our O\Vll state u11 ~ oly·orves lining the fences n Yarite'\ of plants 
• 
\vith c<Jihlc frnits. In Boone C< nnt,y I noted t~.vo species of dog-
\\ruod, t\VO spe ·i0~ of 1 {h n-, o11c 1 uison i v~v, tJ1e 0 Ta pc, hack-
berry and phun. 'I'hc,v hnd for1ncd a tangled 1nass. J.::r ot long 
ago iu o'oin~· thron~:h the \voods a dozrn or more seeds of S n'lli-
la.l; 1·olundifolia \Verc fonud on an old stlnnp \Yhere they had 
been left bv bird~ . 
.., 
Figure 140. BIRD SC.. \. TTEEbD I• R l ITS. 1. R .tspbery (Heal). 2. Burning 
Bu::,h { !Cnony""'s at rOJI'" P '"'~'~t). 3. Bitter :-,wect ( (', laoll as ,-; t anrlens ). (Charlotte ~1 
Kmg). 
'fbe poke hcrry ( J) h y lola cca, dec a 11 dra.) , too, is a conspicuous 
\\·ccd in corner- of fences. in 'I'cxw··, :\l1ssunri and southern Illi-
uoi - and thi - recall~ to utincl that. tln ... plant \VH ... long ago intro-
<lncPd into ~onthcrn France enltiYated at, :first for the darl'" red 
j nice of the herrir.., \vhich \vcre n5ell tD color the \vines 0 TO\Vll 
· in tho region. 1"he herri s arc gr0ally liked by birds \\ ho have 
~c·Htiercd the \vercl over }'ranee and ~ \vitzei:land. 
l(rrnrr ~tate~ that tho ccd of this plant poi oncd a thrnsh. 
This i~, ho"~e,~er not gcncrall.v U1c ca-c according to \V <'eeL He 
~tate - they are eaten by cedar bird-, cro\Y blackbirds nndlnany 
other~. 
The Rrcl ( 1edar i '"' cli "' tributcd hv hircls. It i said thnt nur-
• 
"rryn1cn fred the ~'seecl' to t ~nrl~ry tn ha-,tcn ge11ninntion. ve-
nne and road ide'> bccou1c hlfcclnvith the plant. The bit,t r S\VC' t 
~rncl stra\vbcrrY are likc\\-ri-c seatfercd hY hird~. 
• • 
Birch; de:-,trov aunnalh nn pnorn1on~ nnu1ncr of \\~cccl seeds. It 
• • 
is hard toe tilnatc- t.he Yalnc that bird~ nrc to the- fnnnor in this 
rP~pc>d. T)r. S.ylvestcr Jnc1d fon11d tJhat 110 lc-&s than fifty bi1·ds 
act aq \\Teed clec:;troycrs and plant"" \Vhieh t,hey c-rnclientc- uu1nbcr 
The Natural History of Plants 2: 864. 
--Seed Travellers. 37 
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• 
• 
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more than three score of species. Even the despised English 
sparrov.r though having grain eating proclivitie3 consumeb dur-
ing the ''Tinter largo quantities of ·w·eed seeds. Our native spar-
rows are said by ])r. Judd to have eaten three hundred seeds 
of pigeon grass or five hundred seeds of latnb' quarter. This 
bird 'vhile regarded 'vith disfavor in the United tate-- becau~e 
it drives a:wray insecti,rorous birds, and because of this insects do 
Figure 1·11. \ \ ~IOUS ANIMAL DISSEMINATED PLA t TS. 1. Spores of 
Stinkhorn ~cat tercel u} tliC-; 2 Stra\\ berry scattered b' uircb !3·. The hard legumi-
nous l:ieecb pass the digestive tract of herul\ orous arHnMls untnJured. (1. chenk. 
2 \Vill is. 3 Charlotte l\1. h.ing.) 
• 
• 
much damage to corn and fruit. The sto1nachs have been exntn-
ined to son1e extent b\ the U. ,. . bioloo·ical """urvev and l)r. Judd 
~ . 
• 
states that during the colder half of the year th~ food of these 
birds consists almost entirely of the seeds of \Vceds. Even the 
blackbird and its allies 'vhich do considerable da1nago to crop3, 
consume large quantities of 'veed seeds, among them the nlus-
tard, crab grass, etc. The crow blackbird is said to cat fron1 
30 to 50 seeds of small weeds at a single meal, sparrows 100 
seeds of crab grass. Dr. Judd states \vith reference to the dan-
delions that at least three-fourths of the dandelions tJ1at bloorn 
in 1\iay on the department lawns are 1nutilated by birds. Prof. 
F. E. L. Beal who has carefully studied the food habits of the 
tree sparrow concluded thateach bird co11suu1ed at lea-tone-fourth 
ounce daily. O'n this basis he calcula Led that in the s1 a tc of Io,vn 
the tree sparrow annuall;; destro;; s 1,7 50,000 pound- of "reed seed 
1 2 
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r1gure 142. S0:\1B~ IIAHD SEEDS .\ND SEEDS \\ ITII APPh'\DAGES. 
1. Common Pan::;v < rtola flirolo1) with carurH le. 2-!3 Ca::;tor Oil Bean 5. Calar-
bar Bean. (Plo;soJ>eiyma 1 ni-t noxum. 6. .1nanurta (]ou·ulus (Baillon-Kerner). 
during its winter sojourn. 11r. Paul Bartscii, according t<> Dr. 
Judd, found that the c.onunon gold finch feeds entirely upon the 
bulluhistle ( C nicus la nceolatus) during July. While these birds 
are useful in destroying large numbers of weed seeds son1e of 
them will certainly chance to be carried far frorn the place 
'vhere they were eaten by the birds. The story is told that the 
so-called goose wheat which was grovrn by the Russians in 
Alaska was introduced from grain found in the crop of the wild 
Bull. U. S. Dept. Agrl. 1 Div. Ornithology and Mammalogy 7. 
• 
• 
go o "\vhich ''ras hot on its ""a~y to the -outh. 1\nd it, is thought 
that) the ,vj Jd goo- " rheat hn becoino a pet·n1anent "ettler 111 on 
the ~ a katC]H,\-ran. r { he :une -tor,v iS: h0\\""0\r r, r p ated in 
otiher ... < eti n~ • f u r C0llll Lrv. J \VH "' told '""OlllC vear- a o·o that 
~ . 
tld""' ,v]H~at 'va ... i11t_,roducecl in a ... in1ilnr \Vn~y in tJH~ vicinity of 
.... fnnch '""t r thi- ..,tate. 
f 
Figure 148. \'\I \I \ L DI ... SE1\II~ ATED I R LIT.... I. Common C~1rrot (])an-
r.,,s f 'al'ota). 2. '-,t { ~ sL ul ( l r ldno.·qJt-1 n' m). 3 and -L P itehforks or BootJack (Riden~) 
with two barbed points. ( \\ J. Beal). 
J[e,·bit orou" ln i?nrtl .... . - ..:\Lu1v of tb h•g;un1ino1h ... peds nrc 
• 
cli-..-,<·lninated h.' h rhi\ orou.., auirunls. Th falphighian cells 
lH·ro pl<ty no "" lll<dl part) in prot~rtiu~>· tthe Otllbr_}o in the pns; age 
nf thP sc·< d along the digcsti\'-c~ tract.. 
I lulVP lll.HH} hiu1e seen ca.tt.lc oat the pods of honey locust 
~ 
F1gurc 144 \'\I \I \ L DISSEMINATED FRUIT~ 1. Burdock (.A.rctium 
Lappa). 2. Sand bur (f'rllclllllli t1 iiJII[Orides). 
( Gledtlscllla LJ'Ulcanllt os). The s""eet, g11nBny material is 
relishP<l hv en tA,lc. In ccn tral low: a it is not unco1n1non 
• 
to fi ud I ho hon ry locn8t couriug up in tho street& and 
around slnhl<•"' . \Vnt·dpr hn-; IU~lliion<'tl rhi · for Ciledit...rhin. 
rJ'h(ll <:; 'Cd of' lllP'-i<ptil o ( J>un~opis ]11/tjfoJ'U) is ln1'g'<'1,\ cliS',0111-
\Varder, J . A , and D. L ., and Joseph F. James \Voody Plants of 
Ohio 1881 73-113. 
, 
\ 
• 
• 
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inat d bT cattle, as noted bT ~ ,n·gent nnd otJH}rS. ntt,lc 
. ~ 
feed on the pods \vhen forao·e i -carcc. 01110 fanu r"' of 
'l'c ~n- hn vo propvsPcl t pl~u1 t, the t,rec xt cnsi vci.v --o til1 a tJ ~t 
1ua.v be nsec..l for this pnrp()se duriug tbo dr. r sea~nn. I ts di~tri-
~~~ · 
Fi~ure 145. BURDOCK, BOOTJACK."', ETC., STEALT:\<1 A HII>E. The 
cow an agent in ~cattering Burdock. (L. II. Bailey). 
butiuu in Texas ha-, no doubt, bceu lnrgcl} brunohL abcut b) 
<'n t t,lc a 11 d fon11cr ly t lie hu fi'n lo. 'J'he CX0l'Cll1Cll t for1ns:; a 1110 t 
suitable uidus for tho gcnuiuation of the seed. J)r . . A. J>. J\ n-
dcrson inforrns 1ne that tho seed of Sesba 11 ia pesicaria pa ·scs 
through the digestiv·c t~ract uninjured. 
'I'he \\Tide distributiou of Lespedeza .sf rHtf a over tho south-
ern states is due, accordiug to l\fohr, to the excreu1ent. of hPrhi-
\'Ornns aninlals. I Ulll roli<Lbly infonned thait the ~eeds of ca,::;ia 
('h(JJJlaecrisla) are di "'SClllinated by sheep in -,ontlnv~ ... tcrn l en\ a. 
'J'he clisse1ninators in thi i11 ... tancc suffered ;son10 in(·n11venie-nec 
because of the cathartic nction of the "'eed. Oris 'hnch and 
1f.orri ... have ho,vn that~ the di ... tribntinn of l)ith<:)C'olohin111 in 
the \Vest Indies is dnc to horbi,roron "' ani1unl". 
Dintcl' c;tat0-; that o'\011 «ll'<). 'T ~t·.' fn1111d of I rru·1a ff" ofTar 
Pargent. C S Sil\ a ol Nortll Amcrt<'a. 3 · 104. 
l\l ohr C'ha1·les Bot. Ga%. 3· 104. 
G1 Tesebach, A II R., F'lo1 a of the British West Indies 789 
1\Iorris, D. The dispersion of seeds and plants. Nature 37 · 4GG-7 
' 
and the result i3 that thousands of young plants spring up in 
gardeus \VJ1ere tho rnanure is scattered. From an ecological 
~tandpoint the hard cells of the seed coat of these plants cer· 
taiul) have a very i1nportant function to perform. 
Plants disse1ninated by anitinals because of hooked append· 
ageo1" hai1·y cove'ring ~. \ nrious con1mon n~nne3 have been given 
to 01ese plants. 'Ihe term stick tight is applied by Miss Morley. 
-
._. · ~ eaking of their rnode of travel she say , "But their favorite 
1nethod of travellin(J' is by stage coach, and if you happen along 
at the right tirne they " rill take you for their stage coach and 
let you carry thern to a new place." 
Jn going through the 'voods on an autun1n day during the 
n1onth "' of 1\ ug-u.., t n11d Sc pte1nber one carries a\vay with him 
the fruits of n1an_y kind~ of plants. I have had more than a dozen 
different kinds of these stickinz to tn\" rlothes. One of the 
• 
most common of these is the Agrirnonia, a plant producin~ small 
yellow flowers followed later by the fruit which is armed 
'Yith prickles aronnd the center. Then there is the white Geun1 
"rith a sitnilnr prickly fruit. Thi plant helono-s to the rose 
family and it i rather intere-..ting to observe ho'Y various are 
the methods for dissen1ination in the ro e fnmil'f ~ in the straw-
• 
berry and the cherry and the plum we ha,·e edible fn1its for 
animal dissctnination, in the Geum albutn animal dissemina-
tion by hooked appendages; in species of G~um, the G. tri-
florum, the fruit is disseminated by the wind. In Cercooarpus 
the fruit is diss(nninated by the \vind. In many species dis-
semination is by gravity as in Potenti11a. 
Again a n1ctnber of the Umbelliferae the ~ anicula or black 
snake root 'vith a globular fruit ic; thirld:v rlot.hcd 'Yith hooked 
prickles, and the s'veet Cicely ( Osmorrhiza brevistylis), produces 
an elongated linear fruit 'vith projectinQ; hook~. The fruit of 
1he little s"'e t scented bed stTaw, Galilum t?·iflorumJ is covered 
\vith stJiff brish1c"' . .:\nether common pJant in our woods is the 
cnchnn ters nig-htshrrde ( C ircaea Lutetiana} L.) a plant producing 
small \vhii e 1lo,v0rs but later a small indehiscent fruit with a 
bur containing hook~d bodies. A member of the Verbena fam-
ily commonly r.alled the lop seed because of its dry fruit, and 
long s1end<:r teeth hooked at 1ih.e tip. On a single tramp 
through the \Voods in the autumn thec:;0 may b~ found attached 
t·o one'R clothes. Th0re are many others dispersed by hooked 
Dinter. Gardener's Chronicle III. 22: 338. 
--
Little Wanderers. 73. 
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• 
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appendages runong then1 the sand bur and cockle bur. 
In the cocl·le bur (X an thi H?H C a nad~ nsc) 111 ill), the covering 
su1~·ounding the "seed" is provided "ith hooked appendagP'3 
hard to extricate when once they get into the hair of an anirnal. 
In burdock (Lappa rnajoT·) the small leaves (bracts), surround-
ing the cluster of flo,vers are hooked. 1\ laro·e nurnber of these 
3ometimes collect in wool and hair and become annoying ob-
j8(lts. These hooked fruits also occur in many different fam-
ilie...,. Gra c:e~:> like the sand bur (Cenchrus lrtbuloldcs), porcu-
pine grass (Stipa spwrlea-), are c:cattered b) ani1nals, the latter 
oftcu an annoying and a trou blcson1c \Vecd, "rorkjng its \vay 
b 
Ftgure 146. BROME GR \ c;;s (BI omllt:i) . Often scattered by ammals. (Sen boer 
U, S. Dept of Agnc..ulture). 
• 
• 
; 
,. 
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under the ... kil1. In all of our 'vood3 tJH~re are le!!uminous 
plants that have received the conlinon n ppella ion of tick-tre-
foil or stick-seed ( I)es1nodiu1n) fron1 the fact a-- one passe-
throuo~h the "roods th y stick to the 'voo11y bject~. 'lhe pod 
"rhich is in one piece on the plant sepal·ates into .... everal joints. 
1 ho pod is provided "rith hairs that are curved and thus are 
admirably adapted to cling to objects. 
Figure 1,! 7. 1. Burdock. 2. Cocklebur. 3. ...ection of carrot. 
Our con1n1on squirrel-tail gTass (IIo1·deu1n jubaturn) is n1o ... t 
efficiently caJTied by ani1nals. The spikes, 'vhen n1ature, break 
up into joints, and although the joints are not sharp-pointed 
they readily cling to the fleeces of ani1nals. \}, too, do the 
broken points of Sitanion cling to animnls. 
In Stroptochaeta, snys IIackel, '1"'hc ripe frnit hangs fron1 
delicate spiral threads (the awns) 'vhich arc fnstened together 
at the end of the spike; they are free belo"', and their soft-
pointed bracts, bent out,vard, act like fish-hooks bv catching 
into the fur of any animal that touches then1 in passiug." 
Then there is a 'veed known ns beggnr's tick (Bidens fron-
dosa) which occurs in cultivated ground . Other related species 
are common in lo'v grounds. As one 'valks throno·h these places 
his clothes bcco1nc covered 'vith a lnrge nnn1bcr of the"e "~eeds" 
that cling persistent]) becnuse of the rio·id n"rns nrising fro1n 
the end ·of the seed. These a"\\TJ1S arc provided \Vi th s1nn 11 barbs 
that point do\V11\\ nrdly. This plant like the burdock and cockle 
hnr belongs to the co1nposite fa1nily. 
Aniin,a]s nre largely r0..sponsihlc for the "idc;:,prrad distribn- . 
tion of the comn1on stork's bill (Erodi1nn cicuhuuon) ·which as 
Mr. Bn11 Sa)~, "hns rnnde it equall; at hon1e in the upper zones 
of the Pcrn,·ian A11dc~. in the lo\v conntl·, of ccnlrnl Chili, and 
• 
in tbe plains of norih Patao·onia. It extent sccn1s to keep pace 
with domestic aniinals, and as far ns r b~vc been ab1c to ascer-
• 
Sor 
tain it is ll(J\Vhere con1rnon a~cept in districts now or forrnerly 
pastured by horned cattle." The Erodin1n has become equally 
widely scattered upon the California coast and becoming ex-
tremely abundant in the Great Salt l~akc Basin, found not only 
in the streets but every,vhere in the foothills, occupying every 
available waste space and no doubt taking part in the extermin-
ation of the native indigenous plants. 
In our meadow gras3es, '\vell represented by comrnon blue 
grass (Poa pratensis) the nerves of the fio,vering glume are 
clothed 'vith cobwebby baiTs '\Yhich enables the fruit to be read-
ily carried away by animals especially sheep. Who has not 
observed blue grass seed clinging- to one's clothes as he goes 
through a field of ripe blue grass 1 Finally a few plants pro-
Figure 1·18. BARBERRY (Berberis vulgal'i:>l scattered by birds. (Charlotte 1\1:. 
King>. 
duce hooked fruits that attach then1sel\ es to birds. Mr. D . 
Morris in an article on the subject of Dispersion of Plants by 
Birds calls attention to ho'v birds disseminate certain species 
of sedge, U ncinia J amo icensis_, which grows in the damp place3 
in the mountains of Jamaica. The sedge in question hac; barbed 
"seeds" or fruits. The plant overhang;s s1nall pools of s~~crnant 
"'\Vater along the banks of n1onntain rivulets. The fruit bristles 
with long exserted rachilla each shaped something like a shep-
herd's crook. This hook if drawn along ihe back of the hand 
would grasp and draw out the finest hairs. This plant is found 
widely distributed along the track of migratory birds not only 
Nature. 35: 161. 
• 
• 
• 
5oz 
in the ,.,lest Indian I slands but in entral 1\.rnerica and Vene-
zuela. 
1'ho \V noor ~[nrigold (Bidens Beclcii~ Torr), a smooth aqu-
atic rnernbcr of fho cornposite fan1ily, is COll1Inon in our north-
ern strean1s and bogs, and i:; disseu1innted probably by bird~ 
like ducks and o·cese. The- ticktiO'ht referred to in another 
connection is cliss n1inated b. 7 ani111a1-, the grappling hook- on 
the ncl1ene 1nakng it ad1nirably snited for ...,uch dis en1ination. 
The 13idens 13ecll·ii~ like other 1nen1b r -- of thi genn .... produce-
a\V]l"' that lll'C do"rn'Ynrdl .. r barb d. Thi3 '""pecie- produce 3-G 
a''rns nl ut nu jnch ]on()' that are barbed onl T at the apex, n1ak-
ing it adn1lrnbl._" adapted for dnck di ----~ uti;lation. Bidens bo-
• 
• 
• 
Ft~ure 1 W. A PLANT KNO\\ N AS PITCIIFORKS ( !Jtchnsfrondosa) SCAT-
TEHED BY ANIMALS. (Charlotte .M . Kmg). 
longs to the- order o1n positae. 
Creeping 111 echanisrn.s and Seeds Burying Thernselves.-
I{erner, the great ustrian biologist, in speaking of the creep-
ing moven1en ts of plants says : 
• 
• 
• 
So3 
"The limitation of the range of dispersion is still more marked 
in the case of fruits which creep or hop along the ground than 
in those where the action is that of a sling or of a catapult. The 
fruits in question have stiff and very hygroscopic bristles pro· 
jecting on one side from their external coats, and these bristles 
• 
• 
b 
Fig ure 150 NEEDLE GRAS~ (SltfJ" f'OJ!ItJfa) sc.ttt ered b} anunals o ften in-
fl icting serious lllJ llry (Scn bner Lr '") Dept. of \ griculturt) 
continually change their position according to the varying state 
of the environment in respect to moisture and, by so doing propel 
the fruit or seeds, as the case may be, in a definite direction 
The awns which project from the glumes of grasses e g Elymus 
crinitus, Secale fragile, and various species of .. ?Egilops; the 
strong bristles in which the bract-scales of the flowers in Resti-
aceae terminate (e. g. the South African plant, Hypodiscus aris-
tatus), the caly,:r-bristles and stiff pappus-hairs in Scabiosus and 
K erner. Natural I-Ii story of Plants 2: Parl II. 843. 
• 
Composites (e. g. Crupina vulgaris), and the div,ergent calyx-teeth 
in Papilionaceae (e. g. Trifolium stelZatu1n) constitute stru""tures 
whereof the different parts alternately approach and recede from 
one another and so cause a movement resembling that of creep-
ing. In all these cases the hygroscopic structures are furnished 
with small teeth. 
In Avena elatior. A vena pratensis, and several other grasses 
the a'vns ·which project from the base of the en,'eloping glumes 
are bent elbowwise. The part belo"' the bend is spirally twisted, 
and as the tissue is extraordinarily hygroscopic, the spiral relaxes 
or contracts according to the amount of moisture in the air. Th.:.s 
spiral motion causes the part of the awn ·which is above the 
bend to n1ove lilte the hand of a ·watch, but now to one side, now 
to the other. 
Even among terrestrial species there are not a few cases in 
which plants are not contented simply to leave their seeds on the 
surface of the soil, but actually to so'v them in the ground. 
In an English species of clover ( T~rifoliu7n subte1'rameum ); 
only a fe,v perfect flo,ver.s are produced. 'The flo,vers that bear the 
seed are produced in a pointed head 'vhich is turned up"rard at 
first, but \vheu fertilized the head bends over, grows downwaTd, 
forcing the flo,ver head in the ground. ln the peanut ( 11 raclus 
hypogaea) \\'"hich l1as yello\v flo\\7er "' sotnethino· like a pea, when 
fertilized the stalk gTO\VS for"rard and do\V11\\7ard generally 
forcing the i1n1nature pod in the ground. It fails to develop 
unless buried. 
everal of our species of violet bear closed or cleistoga1nous 
flowers. During the 3pring the irregular flo\\'"ers are produced 
in great quantities and during late su1nn1er or autu1nn espe-
cially \vhen the conditions are favorable, that is, there being 
enough moisture these cleistogamous fio,vers are found in great 
abundance among the leaves although not actuall} buried may 
easily becon1o so because the dirt 'vashcs over then1 in the falL 
Such conditions afford convenient places for their gertnination. 
The hog pen, 1l mphicapaea 1nonoioca:1 aJld its related sister 
have adopted the habit of producing· their fruit underground. 
This plant not only produceb pods sonle\vhat si1uilar to other 
leguminous pla11ts above ground but in addition a s1nall one 
seeded rounded pod is produced underneath the ground. .. 
s Hamilton Gibson says: 
These are the seeds that plant the soil for next year's vines, 
and are the fruits of queer little underground blossoms, bearing 
no more resemblance to those at the other end than is seen in the 
pods. 
. Miss Schnively has n1ade son1e interesting observations on the 
?og pea (Amphicarpaea 1nonoica). Fron1 her studies it seems 
1. c 167. 
Cont. Bot. Lab. University Penn. 2: 20. 
• 
• 
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sos 
that the pods produced underneath the <Tround are so1ne\vhat 
different than those of the aerial type, the hard cells secn1 to be 
\YantinO'. 'I he seeds aJ·e, ho,vever, not strikingly different as to 
their ~1alphighian cells than the seed3 produced above the 
ground. 
There are 1nany plants in "\vhich the fruit is buried by hygro-
scopic Inovetnents as in our porcupine grass "pa. spa,·lea). 
The cylindrical g_Tain is provided \vith a l1nrp-pointed calln;:, 
\vhich 1nakes it easy to penetrate clothing, the skins of anirnal:s 
and soil. The grain is enclosed by the hard persistent, flo,ver-
ing glume "rbich surrounds the palet. 'l'he lo,ver portion of the 
coriaceous flo,vering glm11e, as \veil as the pedicel, are covered 
\vith stiff hairs that point up,vardly in an oblique direction . 
The flo,vering glwnc bears a strong a\\TJl t :\1isted like a rope. This 
awn is very sensitiv-e. 'rhe coils unroll or un,vind \vhen datnp, 
&JHl \VI\ alB 'h·.y they return to their fn nne t• condition. \Vh~n­
ever this drying out tnke ... plnce th"e point of the flowrering o·hune 
are rotated with lateral variations. rrhe upper half of Uhe 
awn ren1ains straight and soon beco1ncs bent at nearly a right 
angle to the t'visted part. r1 his portion of the a\vn is of very 
material assistance "rhen it comes in contact \Yith surrounding 
objects. The bristles at the lower end prevent the seed from 
being pulled out. "This rotation and 1nutation, too·cthcr \vith 
the action of the bristles, soon causes the bract surrounding the 
fruit to bore deeply into 1Jhe ground." This boring inoo the soil 
takes place in a sho1t time. 
Bea] says in speaking of the feather grass: 
Francis Darwin found that the rate incr~ases up to the fifth 
revolution, and then diminished quicldy. In three wettings and 
thl'PP drying-.:, a litt)P. ov ran inch was huriP<l in dry ~and. A r1"e 
of temperature affects the awns in the same way as increased 
moisture; a fall of temperature acts like dryness . 
• 
:1fr. R. :11: Christy states that a laJ·ge 1nnnber of seeds are 
often found beneath the skin of sheep, especially about the 
shoulders. Dr. :1f.. Stalker states that in 1nany of thr north-
''restern conn ties of I O\Vn. they occasioned n1uch an no) c:lnce to 
sheep and. iu so1ne in tances, caused tbe death of ani1nals. They 
penetrated and buried the1nselves in the flesh. Dog·s and even 
persons are affected in this \vay. F. H l{ing says that he was 
much annoyed by the fruit of this gTass. Stipa cap illata of south-
ern Russia, L1ristzda hyg1·orn etrica oi Queensland and IIefe1 .. o-
pogon contortus of N e\v Caledonia inflict similar injuries. 
• 
So6 
Dr. Byrou ll alsted conducted an ex1 rin1ent in which the fol-
-lo\v·i ug 1 iut ~ \V< r ob-ervcd : ·I u order to better understand 
the curving, ~traio·bt) <l\\1 11 \\rer car fullv renlOV( d fron1 the 
_, . 
inflorcsc nee a11d laid upon \vhitc paper, their po ... ition being 
r corded by pencil n1a rks. 1 t "'as found that bending began at 
once and \Vithin fiftee11 n1iuutes the til - of son1e of the a~vns 
\VCre rubbiuo~ ao·nin.... n<?i!.?.hborino· a"rns "\vhich at the beginning 
\V re \\1 0 inehes ~nva "· ~ un1c of the a"\vns ""ere n1uch more ac-
• 
tive than other3, and it "\YUS ob-erved that \vhen two cro~ed 
• 
each other and rubb d their re-pcctive surfaces the curving was 
tnuch accelerated. ' 
'Ihe beautiful outh } .. uropean grass ( lt.pa. pennata) al~o 
buries it~elf in the oil. 'The lono\ feathery a\vn enables the 
.. 
\vind to carry it Ul\U). The ''seed" is Sinall, the flowering 
g·lnnH~ has a poi11tcd callus and above it obliquely pointed stiff 
hairs. 3 in the other c;pecie it is provided "\Vith strong, 
t\visted a\vtt that end in a louO', beautiful feather. .1\.s the seeds 
are carried b) the \Vincl they eventuall) fall, with the ''seed'' 
end to the o round, a it i c; heavier at the lo\ver end. The ''seed " 
retnai11 in this 1 sit ion as lono· a dr~. but \Vhcn n1oi~t the 
spirall) t\\ristcd U\Vll un,Yinds the phune and helps to hold it in 
the soil· thus~ fiunlly the '·seed" is bnricd in the g-round. 
everal sp cies of 1\ vena 1l. barbalu 1n and .A . fatua, our 
\Yild oats, arc sitnilarly provided "\Yitb t\visted a\vns that help 
t(: bury tho seed. C\ cral specie-:; of .L\.ristida also bur~y then1-
selvc.s, as do n1ctnbcrs of the genns Danthonia. In Triticum 
ovalurn thP entire spike fnlls off. It poss(ll "'ses a Yery pointed 
base, nnd th(ll nun1crous rough a\vns pointed outw·ard thereby 
n1ove1nen t of the \Vind e:\.ert a pres-,u re upr>n the point which 
~ drives i t into the ground. 
The peculiar use of the awns of 1lvena slc rilis are de.scribed 
by II a eke 1 as follo,vs: 
''T\\ o strongly awned fruit-bracts fall off, fastened together; 
in moist surroundings the twisted a\vns begin to rotate their 
diverging upper bah es, consequently they cross and press against 
each other until the bracts are forcibly separated, thus giving the 
fruit an iinpetus "'hich throws it off for some distance. 
---
In the J~rodi1uns, 'vhich are related to the 'vild geran-
iurrlS, the fruit is a capsule; running up through the cen-
ter is a long receptacle. In son1e rases the upper part of the 
Bull. Dept of Bot Ia State Agrl College. 1888 
Bessey, C. E. Bull. Dept. Bot. I a State. Agrl College. 1884: 117. 
Hackel. T1 ue Grasses. 
• 
• 
• 
receptacle becomes hairy as in the feather grass of Europe. 
The seed3 are small and hairy, producing a hairy t'vist d U\Yll. 
Tear the lower part of the ovary there are a nu1nber of hairs 
and below this point it is spirally t\visted. In the E1·odiu1n 
glaucop1llyllurn there are hairs which point obliquely up,vard. 
The awn is very sensitive to moisture. It t\\ri.sts \Vhen dry and 
untwists when moist, and as Lubbock says, "and its extremity 
thus may be so arranged as to n1ove up and do\\TJl like a needle 
Figure :;.. ~;1. PEANUT ( lradns ltypo(JaPa) '' ith the flO\\ en; m the axils of the 
leaves and with the buried pod~. (\Vea' er and Charlotte !\1. Kmg). 
on a register." From the experin1ents 1nade by M. RolL"'{ with an-
other species as quoted by Lubbock, the seeds \Vere actually 
buried. A species of Anemone, A. montana., has the same ar-
rangen1eni for burying itself. I-I ere then \Ve ha\ e representa-
tives of three orders, the Graminae., Geraniaceae and Ranruncu-
lacae) in ·which seeds ha' e developed sl ructures :for bnrying 
themselves. 
Flowers, F r uits and Leaves. 88. 
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The Rose of (Tericho ren1ains closed duri11g the long drouth 
\vhich follo,vs the for1nation of the fruit and not till the winter 
rains set in doe3 it open up a.ud pern1it the seeds to escape. In 
tl1e Jlfese1nbrya?1the1num3 plants tha:t are fou11d in dry regions, 
son1e of '\vhich are 11at1•ralized on the I>aci£c coa t, and fre-
quently cultivated under the head of ice plants: produce a fruit 
\vhich re1naj11s closed in dry weather, hut '\vhen they are Inoi ... t-
ened the valves coveri11g the sutures open and tl1e seed- are ex-
po ed, being '\Yashed out by the rain. 
F :B"'R lJ 1 'I . 
l 
Sli ng frruits. ]\ erner ha.5 o·iven the JUline lin<r fruits to those 
d 
Fig-ure 152. 1, Pods of\\ ood sorrel; b, P<Hls ; c. tra,·cr~e ~ection of pods en-
larged; d, outer ~ced coat turned in~idc out; e, seed thrown from the outer coat. 
2. f, fruit of s mall tlowcrcd < ;eraninm; g, ::-a me enlarged. 3. Pod of the common 
Vetch. (Dewey, U.S. Dept. of .Agriculture). 
in 'vhich \Vhen the fruits are ripe, the tis ue surrounding the 
seeds becorncs highly tense. The tissue is broken n t several 
points, follo,ved b.) a sud.den contraction of the segn1ents. They 
tnay double back or roll up expelling the seeds. 
In balsan1, je,Yel \Vecd or uouch-me-nots the pods spring ope~ 
at the slightest touch \vhcn ripe, tln·o,,ring the seeds for so1ne 
distance. In O'X'alis the seeds are also thro\\ n out forribly, only 
the tension in this case lies in tl1e outer seed cont. \Vhen the 
seed is ripe the inner portion of the seed coat i3 in a state of 
tension, the ce11 \vn1ls .::>\\eel; the outer \Vall being unable to 
stand the pressure is thro\vn out through a slit exposing the 
1. c. 833. 
• 
outer colorless coat and bro'vn seeds scattered for several feet. 
The squirting cucumber (111.onw?~dica l!Jlate'riun1.), indio·enous 
to southern Ew·ope, 'vhen ripe the slightest touch is sufficien h 
to re1nove it from the plant. The seeds are thro~vn out a dis-
tance of several yards 'vith the viscid fluid. ln the violet there 
are three valves "rhich 'vhen n1ature fold length1vise. 'rhesc 
valves are boat-shaped 'vith a tl1ick keel. Inside of each valve 
are the two rows of seed. The drying of the valves causes then1 
to approach and to forcibly eject the seeds. In n1any of our 
Legu1ninosae the pods burst in a spiral fashion. 
Prof. Beal 1n speaking of the Chinese \ ' istaria says: 
The two half-pods being ready to coil and spring in opposite 
directions; when the valves can no longer hold together, they 
snap with a sharp noise and sling the heavy seeds, giving them a 
good send-off into the world. 
ccThis separation depends on certain cells in the hard layer. 
Our vetches and beans and Cassia sho\V the same condition. Tho 
seeds as I have shown in ~Iucuna, ho,vever, are as follo,vs: 
1"'he basal part of the funiculus consists of very large thin-
\valled and highly turgescent parenchyrna cells. Irnrnediately 
\valled and highly turgescent parenchyma cells. Immediaely 
above the tracheid island and belo\v these turgescent cells, a 
fe,\T layers of narrow, elongated, and 1nuch srnaller parenchyn1a 
cells cccur, which undoubtedly arc the conducting elernents. 
~ O\V ''hat takes place during the ripening period ~ The con-
l~n~ts of the parenchyma elen1ents are discharged, the thin-
\Yalled, turgescent parenchyma cells collapse, and the funiculus 
is practically separated frorn the seed. The final process of 
. corn plete se-paration occurs ,vbcn the pod contracts, O\ving to 
drying ont. The a rill us falls in and helps to pinch the seed 
off. This pinching-off process is especially marked in the fu-
niculus of Pisum. In lt£ ucun-a pru1~ens the pinching-off pro-
cess is similar, although due to the aril. 
Many of theEuphorbiaceae have elXplosive fruits. 'J'hc seeds 
of the castor oil bean (Ricin us contt?num is), violets ( \7 ioln) by n 
contraction of the walls of the ovary. In I-Iura nut ( FI ura c1~epir 
ians) the seeds are forcibly tln·o,vn out of their pods. 1'hey arc 
scattered for twenty or thirty feet around the plant." 
The larger seeds are thro,vn further than the sn1a 11er seeds 
as shown bv Kerner. 
Name of plant. Shape of Seed. Range of Projection in 
Meters. 
VioZa canina . . . . . . . . . . . . . . . . . .oval. . . . . . . . . . . . . . . . . . . . 1.0 
Beal. Seed Dispersal. 58. 
Kerner. Natural History of Plants. 2: 839 . 
• 
• 
• 
.. 
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Geranium, pal1.tstre ......... cylindrical ................. 2.5 
111lra era pi tans ............. 1 en ticu 1 ar .................. 14.0 
1Ja1lhinia purpttrca ......... .lenticular........ . ........ 15.0 
Fig-ure lG~. E\.PLO~I\ h PH OPERTIES 01• FH('ITS. 1 Orobuto tunus a 
member of the put...t Lmllh ~.uHl a .. \common <7tr'lllllllll of l•urope (Gnanium JHtluR~t·e) . •J \ \ wlct ( riota f'lmwr ). !>. One of the mu:stanb (Oardam111f' impatient~) 
H. Touch- mt unh or Babarn (lmpaliuu~-noli-tanyet't ). 7 and 8. Acantlws mol/is. 
9 and 10. Ca::.tor Oil Bean (Hil'inus t'Ol!llllllllis). 
. , 
• 
• 
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J\I acDougal a fc,v years no·o dc~cribecl the method of seed dis-
Cininntion in Jl~·ceuthobirum robusfum. 
'I he sino·le seeded berries are borne on short stalks which are 
joncd to the stalk by the -ci3siou lnyer \vhich is rnpturcd by tho 
c..liQ.'hte~t, touch. or it 1nnv burst. hv the tcusion fonn<l in tlHt 
• • 
b lTV. Th0 ---ccds are -hot for n consi dornhle disance . 
• 
l)r. nfa ·l )ongal says : 
0 
...... 
-
Figure 154. EXPLOSI\ L ShhDS 1 and 2 -;age ( <:,altw oerticilluta). 3, 4, 5. 6 
a speues of mint ( 1'uwcrwm P.:uqtllWttllll ), 7 .ltld H Tenn uw1 Jfqtiiiii,9Mo!lll!'tla jlstulosa. 
10 and 11 one of the smart\\ eed-; ( Pol!JfJOIItlJJI ~ ll"fJIIUtlllll). (h .. crner Olt\'er). 
The seed has the form of a modern rifle bullet, conical at 
Minn. Botan ical Studies Part I I. 169. 
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the basal end and truncate at the apical end, with a general cylln· 
drical outline. rl,he scission layer appears to cut into the 
mucilaginous layer or at least very nearly so in the mature berry. 
During the ripening period the contents of the expulsory layer 
undergo such che1nical changes as to give the contents a very high 
isotonic coefficient. The consequent os1notic attraction of water 
into this layer sets up a turgescence 'vhich could not be measured, 
but "'llich probably amounted to many atmospheres. The steady 
increase of the tut·gidity of the expulsory layer brings the ten-
sion to the breaking strain of the scission layer, and its sudden 
and complete rupture permits the full force of the pressure to act 
upon the seed, sending it to a distance of two or three meters. 
The entire arrangement is that of a mortar cannon. 
fn the eastern northern states a plant by the na1ne of "WitcL 
hazel is ,veJl ·w·ortJ1 a little study. 'Ihis plant produces a hard 
and \Voody nut-like :fruit soine'\v'hat sn1nller than the hazel nut. 
The seeds are thro'\Yu out for a considerable distance. When 
n1ature the dehiscence is along the ventral suLure and owing to 
pressure fro1n both sides the sn1ooth seed is shot out. 
Dr. Beal says : 
The girl "~ho has shot an apple seed or lemon seed across a 
small room, can understand the force needed to shoot a seed very 
little heavier than the apple two or three times that distance. 
MAN AS AN AGENT. 
l\1:an is an age:nt in sea ttering seeds of 1nany plan.ts in various 
\vays. One has only to e.."\:amine our fields of clover, wheat and 
oats, our roadsides, the refuse heaps in cities, or the back door 
yards to find that quite n nu1nber of plants nnl'-nO\Vn before in 
Figure lfif>. HED CLOVEl"{ S ld~D \'\0 SO '\IJ.. OF IJS I1\1PlRITIE 
a. Dodder seed ( Ouscutu fll'lt7tSi8) h, ycllo" trdoil ( J'etlicay() l"l'uluw) <., red clo' er 
( 'PI'ifollllm fJJ'af.ellst ), d, broad lca,·ed plantain ( l'lanla!fo Ruydii), e , buckhorn or nb 
gras:s ( fJfantuy() fanNolatu). ( l]. S. Dept. of .\griculture) 
the vicinit.) have n1ade tJ1eir appearance. We 1nay therefore 
consider tins topic under the follo\ving heads : First, impure 
seeds; second, con11non carriers; third, nursery stock and 
flo1vers; fourth, plants gro\vn :for orna1nental purposes 
• 
Sr3 
I mpur( s ed. This subject js especially important fron1 an 
agricultural standpoint: as tnnny of our troublesoine 'veeds are 
introduced 'vith seeds of variou kinds. _ ... o one questions the 
utility of making an examination of agricultural seeds to discoYer 
tl1e itnpuTities that arc found in the 'vnv- of "reed seeds. 'J'his 
question is so itnportant thnt lono- ao·o ~ obbe of 'fharandt, 
Ger1nany, undert.ook an in,restigation of the seed question not 
I 
9 0 
0 
4 6 
Q 
0 
l•igurc 150. T I .:\IOTII't .\~D SO\I h OF ITS 1\IPl RITIES. 1. Timothy. 
2 . /..fpirlium T'irqllll( um. 3. Pofntfilla \ oroe.y1ra -1 . Rumt- r 1refotuJla. 5. 0~-eyc 
dats' G. R ih graso.;. 7. Verbi?lllllwstata 8. \\ 1tch gr,ts::> 0. Pan1cum 8llii(JU11Wle. 
10 OIJSCtda Tl'lfolii. _(Hicks •. U. S. Dept. Agric.ulture). 
' 
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only fro1n the standpoint of 'riability but for the impurities, so 
that no"T 1nany of th -e seed stations hnve been established in dif-
feron t parts of. t I1e \Yorld~ not only in Europe, but in B r azil, 
.T apnn and Java and our O\Vn govcrnn1ent at \\T a hington is te:,t-
ing· the d ... that aTe -ent out to fartncrs . 
.._ 
l\f r. . 1~. 1 >a 1l n1 ak - the foll0\\7i ng· ta tern en t : 
Seeds are tested for purity and vitality. For the smaller and 
lighter seeds a sample of 100 grams weight (about 31h oz. avoir.) 
is required, but for the larger, heavier seed it must be 250 grams. 
The fees vary according to the completeness of the test. For 
testing vitality the fees vary from 75 cents to $2.50 according 
to the size and character of the weed. For specifying the impuri-
ties the fees run from $1.25 to $6.25, with additional charges fo r 
determining dodder in clover seed. When the test is completed 
a report is sent to the customer stating the percentages and 
nature of the impurities and the percentages of vital seed. 
The seed control station at Zurich, Switzer land, may be taken 
as a type or the higher grade of efficien <'Y r each ed by these 
stations. It has an international reputation, and is largely 
patronized b} seedsmen in the other countries of Europe, as they 
prefer it to those of their own countries. All per sons offering 
seeds for sale in S\vitzerland are required by the federal law to 
have them tested at the Zurich station. and to place upon each 
pacl{age the percentage of maturity and vitality as determined 
by the station test. 
In this country qn.ite a number of the ~<rricultural experi-
n1ent stations have concerned thern elves 'vith the n1atter of 
t0Sting seeds. ()£ those investig·ator \VB 1nay quote J enkins, 
Benl, I.jedon.x, \I c "'arthy, Ball, tc,vart, IIilhnan Rolfs, H arvey 
and Panton. 
The United States Drpart1nent of Agr iculture in the D i-
vision of Botany es·tablished a section lmown as the Pure 
~red fn, c tigatio11. T'ho first extensiYe p:ove1'11n1cnt \York jn thi" 
countl) \\as carried on by the late Gilbert II. I-Iicks, follo,ved later 
by the \Vork of Pieters 'vith a corps of nssista12ts, an1ong whon1 
we may n1cntion Hilhnan and Brown. 
In 1 91 the 'v1:iter called attention to the abu ndance of cer-
tain 'vecds rnal\.ing their appearance in clo' cr fields. 
Prof. Beal ~ays : 
• 
Rib-grass or lance-leaved plaintain is becoming common in 
clover seed. While it is not the wor st of weeds the seeds are diffi-
cult to separate from those of clover , and when present must injure 
the sale of clover seed. 
Biennial Rept I a. State. College Agrl. & Mech. Arts. 17: 173. Cont. 
Bot. Dept. 9: Purity and Vitality of Grass Seed. Bull . I a. Geol. 
Survey. 96. 
Bull. Ia Agrl. Exp. Sta. 13. 
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F1gure 157. SEEDS OF POAS \VITI·l I \1 PCR ITIES. 1, Kentucky blue gras~ 
rubbed and unrubbed. 2. \\ oocl mea<lcm gra~s ( Puu nemoralis). 3, ergot afungus. 
4, T exas blue grass (P. arach111ijeru). 5, CanadHu1 blue grass ( Poa compressa). 6, 
rough stalked meadow g rass (Poa trit ialis). 7, silky bent grass (Apera .splcaotnli ). 8, 
\\OOd hair grass (JJesclwmpsia jle.ruosa). H, spme of Canadian thistle. 10, Canadian 
thistle. 11, Caryopsis of stink grass (Et ayrotiliB major) • 
• 
• 
• 
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• 
J 1r. F. . .. te\vart, \vho made a careful study of the weed 
sc ds of c10\7 Cr finds that out of sixte n sa1nples of clover seed 
received fron1 a .J. -r ew York firn1, eight contain this "reed, all 
the \Va ' fron1 a fe,v seeds to considerable ~nnount'. Otherwise 
• 
the se a looked bright and clean. 1r. McCarthy, of T orth Caro-
lina, also finds this "·ecd seed very conunon in clover beed. 
Figure 15H. \\'IlL \T A TO IT~ MO~T CO\J \10'\ 1 ~\IPl RITIE a " 'heat 
gram, enlarged. b, IJ. ~.une. Il.ltural stze c sp1kelLt of chess, mclosmg c;eed, natural 
size. t/ '-;ecd of co< kle, enlarged. e. Same, natural !:'iz.e, ~m.tller than cockle seeds 
de'- eloped by culth·ation. (De\\ey, 01\ of Bot., U . .. . Dept. of .\ griculture) . 
lover dodder is frequentl.Y found in clover seed imported 
from Euro1 . evernl year ao·o I received fro1n the I owa 
H omestead specin1ens of clover dodder. 
1r. J. . Do"rning, of I-I all 'fo,vn, ~Ii ouri, sa; : 
I send sample of a vine that is l\ill i ng clover. not on my farm 
alono, but it ha" quite a star t in thts section, and all from eed 
shippod hore la~t spring. 
Else,vhere this \veed has made its app arance under similar 
conditions, nnd in all cases, no doubt, \\ras brought in with the 
clover seed. 
Grass and clover seed purchaaed from the east, unless wel1 
cleaned, nrc ahnost certain to contain ox-eye daisy, since it is 
such a common weed in meadows. We have called attention 
to the appearance of this weed in clover Ineado,vs, the seed hav~ 
ing been purchased in the east. 
It may be interesting to obserYe that certain seeds univer-
sally accompany certain cropa. Since time in1memorial several 
of our species of mustard (B-rassica nigra~ and B. Sina-pist1 .. um) 
have acco1npanied the cul ture of grain. It is only necessary to 
go over the grain £e1ds of northern I o'va Wisconsin and Min-
nesota to .find that some of our n1nstardis occur in large quanti-
ties to the detriment of the crops. I t i3 clain1ecl bv many that 
this is due to tho fact that these fields hav~ been nsed for the 
cultivation of flax and that :flax is really responsible. I have 
seen oat seed in \vhich at least 5 per cent was n1nstard. 0'ats 
is commonly m ucli Tighter than \veed seeds and hence more diffi-
Bull. Ia. Agrl. Exp. Sta. 
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cul to clean tb an are other cereals. Dewey says oats are respon-
sible for nearly as large a distribution of \veeds, and c;peak1ng of 
the mustard he says: 
Wild mustard (Brasstca Sinaptstrum) is common and in-
creasing in spring wheat from New England to Oregon. Small 
shot-like seed of the mustard may be readily separated from the 
oat were it not that the mustard pod is often broken by the 
threshing machine into segments which retain the seed and which 
are about the same size and weight as the oat grain . 
• 
0 
a 
a 
• 
b 
Figure 159. HORSE NETTLE (Solarwmaarolmntse) a southern weed. Thtssouth-
em perenntal weed bas mo' ed northward to \\ t::;consm and northern I owa. (De'' ey , 
U. S. Dept. Agriculture ). 
We mjght mention further that the corn cockle (Lychnis 
Githago) is abundant throughout the wheat growing districts 
o£ the country, eapecially the north. ~{r. Dewey finds that quite 
unintentionally on the part o£ the farmer there is developed a 
Yearbook U. S. Dept. Agrl. 1896 : 277. 
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_strain of cockle 'vith laJ·ge seeds. JTe says : 
'oclcle (i.\ grostenuna Githago) is found in ·wheat, especially 
throughout tho north. Coclilo seeds are normally somewhat 
stnallor than 'vheat grains. ln sorne parts of the northwest, 
wher e "·heat for so"'ing has been cleaned year after year by 
steatn cleaners. all the cockle seeds except the largest ont)s have 
been r en1oved, and these have been sown until a large- seeded 
strain of cockle has been bred, 'vhich is very difficult to separate 
from wheat. 
Differ ent \Veeds are carried in agricultural seed in other ~ec­
tions of tl1e country. In Maryla11d and \ iro·inia it is sa id that 
bulblets of the 'vild onion are 1 re"'ent in considerable quantities 
and frequently injurious to the flotu". 
1\s another illu3trat ion \Ve nright cite the darnel. This plant 
" ras knO\\Tll to the ancients for it is said in [a the,v, .:But while 
rnau slept, his enen1y CfUlle and so"red tares a1nong his 'vheat." 
John Smith in his 'vork on Bible pln11t , refcrrjng to il1i plant 
states that tho ta r es here n1ust refer to ])arne] but tl1e plant 
con1n1only called ta res in Europe and occasionally in t.his coun-
try is Vicia. sativa 'vhich is also fou11d in grain :field'"'. In many 
of tho 'vhcat g-ro'\"'ing sections of alifornia, the R ocky ~foun­
tain, and rnrt~ of l\Iinnesota, Wisconsin, Io"ra and even in Illi-
nois, :\Vild oHts HJ'C con1mon and Ycry troublesoJnc. Mr. Dewey 
states that four of these species occu~ upon the Pacific coast. 
One indoecl, 1tn bccnnte "ride} r scnl~tcri:\d UJHl is n useful for-
t. 
age plant. In \Yiscon--in and the R ocky {ountain region the 
writer has fou11d bu t n single species, na1nely Avena fatua. o 
abnndnnt hn iti beeo1ue in fields that i t is a serious detriment 
to the cultivation of oats and 'vhcnt. 1,herc cnn be no doubt 
that co1nn1crcin1 oat seed is in pnrt rc pon ihle for its scattering. 
As another illnstrntion of ho'v '\reeds nJ·e carried bv farn1 
.., 
seeds, mention 1nn\ he 1nncle of the in troduction of Rn _ ian 
thi stle in ~< 1 outh J nkota nbout l u73-1 r: l. n full account of its 
, 
introdnebon b iug given b,v ~[r. 1 e've,v in a bnll tin of the 
TJnit·ccl .._tate"' 1 Ppnrtnl nL of 1\gricnl tnrc. ~\nd incc then the 
pl·ant hns 1;-Qn "idely enttcrcd 1)\ fanu "'C ds nnd its tn1nblc 
habit. 
Our ennunon pepper gTnssc ( DejJ id nun apelo l1un nncl L. Vir-
ginicum) nr0 " Tid0ly dist ributed by 1ncnns of tin1ot1i.' r-ed. J\Ir. 
Yearbook U S. Dept. Agrl. 1896 267. 
- Matt. XIII. 25. 
--26. 
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D e"Te,..,. .... av-. :.J~no·li-h oTa ... e~ \Vere oTO\Vn at .. prino·field Mass-
__ ___;;_•'- .r , ~ b 0 ' 
•achu- tt-:.as carl as 1 GG a11d 01ne introduced Euro1 enJl \Veed2 
f\vere record d ::;oon aftcr\vard.n In 1 Gr.~ ~ir. J osselyn gave a 
li t of ue-h plants. 'J his list included couch grnss, 'hcpherd's 
purse SO\Y thi-tle, dog fennel, and burdock. 
Oou?t?non can·iers. \\ ecds are con11nonly fon11d along road-
sides left there by carriers. :E or1nerly \vhen fa11uers had to go 
a loug di~tance to n1nrkct. che:::s fre 1uently appeared along road-
sides as \veil as 1nauy other \Vceds. 
\\rho has not seen chess con1ing up in \vheat fields? ~Far1ners 
ha,Te often a"'kccl the question: \Vhere does the chess cou1e fron1 t 
Thev believed that :\vheat tuTned into chess. I f the chcs~ "\Vas 
•' 
not in tile land it \vas certainly brought in \\rlth iJ1e seed . 
\Vbo has not observed other ,,.,eedy plants like the prickly 
lettuce, plantain, 'vhich as ~fr. De"Tcy say~ : 
The common dooryard plantain (Plantago 1na]or), although 
native in British America, as \Veil as 1n Europe and Asia, was 
evidently rare in the United States before the coming of Euro-
peans. The Indians called it the "white man-;s foot" because it 
seemed to spring up wherever the white man went. Our intro-
duced weeds have rarely spread in advance of the sheep herder 
or the Iumbern1an. \Ve are forced to the conclusion that the 
plants which have become weeds of the farm have spread more 
through the agency of 1nan than through all the natural agencies 
combined. l\lan tills the soil, suddues the native vegetation, and 
er eat es the conditions under '\Yhich plants become weeds He 
also introduces and clistrilJutes the seeds, unintentionally in most 
cases, but nevertheless effectively. 
Thus, too, our railroads are responsible for cal l) ing rnany 
seeds. 1\.. fe,v years ago the \Yritcr had occasion to visit lus-
catine I sland along the hicago, Rock 1 slaud and l)acific Rail-
way; for several 1nilcs along the the right of \vay the railroad 
en1banlnneut \vas liued \Yith a \Vestern species of sunno,ver (IIel-
ianthuc; peliola1·is) and in proximity to tho station (Frui tland) 
t·here wa~ quite a patch of Tribulus le1~restJlS \vhich \Vas intro-
duced a5 a ballast \\Teed in the eastern states first and probably 
made its \vay with 1naterial that v:ras found in the cars. 1'\.long 
the right of way of railroads we ha\ e seen such plants as Salvta 
lanceolala, 11-rgen1onc plalyce1·a.s, E1 ysin~u1n aspe1arn_, Sisym-
briuln all~ss~murn. 1\.nd in the stock ya1 ds district the "\Vriter 
9f0uncl a patc·h of cousiderable size of 1hc so'v thistle ( 10nchus 
a1·vellsts) . ~Iany other illustratio11s n1ny be rnentionecl Fre--
quently, ho" e\-er: n1any of the \vecds introduced by chance in 
tJ1is \vay do not persist VCl'.Y long. l)l'of. Bailey, in his book on 
_{(Sur\ ivai of the U11lik0' ca11s atteut,ion to this fact. 
Yearboolr U S. Dept Agrl. 1896 · 275. 
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Mr. E. J. Hill called attention to a number of these waifs 
found in tho vicinity of hicago. Of the plants that I have 
mentioned as occurring in the vicinity like the western poppy, 
the 've ... tern species of JJ]ch inosper1nu1n and a Pentstenlon have 
not persi ted. On the other hand 'alvi4lanceolata and a tumble 
mustard (S syrnbritnn altz.ssinvwnt) have 3pread from their 
original centers. 
1"~ igure 160. CHICO R) ( Culwrium Jntybu~;) \Vtdcly dtstributed as a food plant, 
nov. a common \\ eed m m.my parts of the t;mted St.\te';. ( . S. Dept. Agnculture). 
Nu1"Sery stock and flowers. It is not uncommon to find that 
in the vicini iy of nurseries foreign weeds make their appear-
ance. Many cases of this kind have been recorded but the 
wTiter will cite a £ew illustrations that have come under his 
own observation3. Between the years 1 85 and 18 6 an Euro-
pean speries of lettuce (Lactuca virosa) made its appearance 
• 
I 
• 
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in the vicinity of a nursery in western Wisconsin. In eastern 
orth 1\.1nerica it is certainl:J rare although more con1monly 
found upon the Paci£c coast. O\V this is a well known weed 
of Europe. ery likely it 'vas introduced with son1e foreign 
shrubbery brought to the nurs~ry. 
During the month of October the writer found several large 
clusters of the Water Marigold (Bidens Beckii) in sphagnum 
moss in the vicinity of a nursery in harles City. It is true 
this species is found in the peat bogs of erro Gordo and Worth 
counties, and here were several large clusters growing in the 
refuse of sphagnum on the shady side of the house. There are 
seYeral well-known authentic cases of the introduction of an-
ada thistle in t . Louis by 1neans of nursery stock. While thus 
referrin()' to the packing of nursery stock mention may be made 
of the fact that '\veed seeds anq parts of plants are frequently 
can~ed with other packing material. A fe,v years ago the 
"\Vriter found growing along one of the college dormitories u 
great quantity of the troublcsoinc chess (Bro1nus tectoru,nt) 
'vhich 'vas introduced by 1nertns of packing material. 
Dewey says : 
The woolly mullein (Verbascum phlornoides), native in France, 
is supposed to have been Introduced at Dickeys Mills, Ky., in 
crockery packing. Two species of long-awned chess (Bromus 
tectorum, and B. stenlzs, both European grasses, were first found 
at Denver, Colo .. in the vicinity of a crockery store., 
The writer also kno,vs of a case in "\Vhich the parking lnate-
rial used for crockery contained Canada thistle 'vhich 'vas 
spread to a considerable distance fro1n its original source. l\1r. 
De\vey notes that the southern nut grass which is a moat trouble-
some weed in the gulf sta ies, was in irod uced in Arkansas \Vi th 
stra,vberry plants from e\V Orleans, and in southern alifor-
nia with orange trees fro1n Florida. 1"'he wild onion (A llturn 
vimeale) has been introduced in many lawns in the eastern 
states with the seed used in n1al~ing la,vns. 
IlOIIJ and wool. It is also a '\Vell-kno'vn fact that in close 
proximity to woolen mills that various kinds of plants produc-
ing bur-like fruit make their appearance, and. that these \veeds 
make their appearance wherever this \Vaste material is used as 
a fertilizer. 
IIay is another frequent source for the introduction of cer-
tain weeds. In Chicago where weslern hay is frequently used 
ntany western plants have made their appearance and Mr. 
Dewey mentions that in Michigan sotno of the hay from ICan-
sas and Oklahoma contained fifteen species of weeds, among 
• 
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them buffalo bur ( ·ozanurn r ;slratunt) the bull nettle (Solr 
anu111 elaeagnzjoliu111) and tllln ble \veed (.Jl uza 1"ll'JZ tus a/bus), he 
lik(nvise notes tho n ppcnrance of the an ada thistle near Rem-
ino:ton) '\ n .. \"(lhich "rns a supply station for Gen. Grants army. 
Plan is culti.valed foT· ornanuJntal pu1·p sts o11d as 'ood zJlant . 
.. 'orne of our trouble-oine \veeds owe their introduction to their 
use as culti,ratod plants. In western Wisconsin the chicory 
icho1·i1un intybtt~ \Vas first cultivated as a garden plant by 
the er1nan .. , thence spread to the road,ides a11d fields. It· is 
like,vi ... e true for 1nnny other sections of this country. It seems 
· tc have been introduced a early as 17 3 in this country when 
tOV. Bo\vdin introduced it near Dorchester, fnss. 
The introduction of the ox-eye daisy in Wi~consin and 
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- Figure HH. OLD \VITCII GR.\SS (Panicum cajnllal t) common!} scattered by 
man. 
other western sLates is due to its cultivation as an ornamental 
plant. As carl) as 1 0 it was so used in the vicinity of La-
Cross, Wisconsin, having spread from the original locality. 
Yearbook U. S. Dept. Agrl. 1896: 279. 
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One large patch near mes has spread in a similar way. 
In Europe rib grass (Plantago lanceolata) is reco1n1nended as 
a forage plant and early was so used in 1\..n1erica~ 1'bc vege-
table oyster (Tragopogon po'rrifohus) O\Ves i ts introduction in 
the eastern states, the 1fississi ppi valley and the Rocl ... ) 1\Ioun-
tain region to its use as a vegetable esculent. 
The common purslane or pusley which was culthratcd in Eu-
rope for green3 owes its \vide dissemination in 1\..1nerica at least 
in part to its cultivation as a food. Tansy (TanacetunL vul-
ga1·c) is common af' a \Veed in many sections of tl1e Cln "tern 
states largely c;o because it was cul ivated for n1edicinnl lJlll-
poses in country gardens. I n Wisconsin and I ow,a it 1nay still be 
· seen. Elecampane ( I nula H ele1viun11) owes its introduction 
in western \Visconsin to its use for medicinal purposes. Pep-
permint (1J1 entha piperita) and other species \Vere first culti-
vated in Michigan, \Visconsin and the other eastern state~ for 
their medicinal properties have spread extensive},\ . pinach 
has been widely distributed in portions of Utah and c~nlifornia 
from i ts earliest cultivation. Horseradish. C1t1ti,rated in a11 
' parts of our country as a condimental plant has spread. The 
cDmmon Euphorbia. Cyparissias and live-for-ever ( J cdurn T e-
lcphium) were widely planted in early days in cetneteries and 
since have spread tD streets and other places. The matrimony vine, 
Lyciurn vulgare) widely cultivated as an ornatncntnl clin1bcr 
has escaped and becon1e a troublesorne 'veed. The bnt.ter and 
eggs (Linar'ia vulgaris) was early distributed as an ornnn1entnl 
plant and now has beconH~ a troublec;ome weed in 1nnny of our 
northern states. Morning glories, Bladder Ketmin have sim-
ilar records. The carrot, parsnip, most troubleson1e ·~.veeds, have 
spread from their use as esculent plants. So, too, celery has 
spread upon the Pacific coast. In Europe, the Elodea (Anar-
cha~ris Canadensis) has become a troublesome 1veed, choking up 
\Vater canals, introduced first as an ornamental plant. In Flor-
ida and Louisiana the \Vater hyacinth ( Eichhornia crassipes) is 
a native to tropical outh merica, producing clusters of blno 
or light colored flo,vcrs. The plant fioat3 on thC!. ,vater, and 
\Vhere the water is sh allo\V it rna} root in the n1ucl. Dr. Webber 
in an interesting account of this plant shows how tronbleson1e 
it has been to the navigation of the i. J ohn's river in } lorida, 
and Louisiana as \vell as the fishing and lumber industries. 
• 
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POLLINATION OF A FEW WEEDY PLANTS 
1 t 1nay be of intere ... t to briefly oi.ve an account of the pollin-
ation of son1e of the co1nmon "reeds . 
'Ihe pollination of the conunon n1ilk,veed ha ... been tudied 
by a 0Teat n1any in vesti rrators: among the1n I-I ildebrand and 
1 [ueller. The pollination of the plant is of son1e interest because 
the pollinin. are ... o abundantly found on the bee. that it i ... inl-
I risoned. rrhe deeply five-parted corolla is of puxple color. 
-ext to the corolla is a crO\Vll of five-hooded bodies seated on 
s 
1 
2 
4 
~1gurc 1n2. POLLI \TI O'\ OJ. COl\I \10:\ \IILK\\ EED. 1 S1de \lew. 
2 Same dew th e two ... t uninatc .lPIH!ncl.tge" and front 'JC\\ of another cut a\\ a), 
cross section of same tlowcr. •l. Corpus( ulum "ith t\\ o pollinia. 5. Foot of 
an insett with IJollinia fa :;t<.!ned to it. (Kerner 011\ er). 
the sta1nena. 1'he five stan1ens are attached to the corolla, the 
fi lan1cnts arc uni ted in n tube which encloses the pistil, and the 
anthers adhere to the stig1na. Unlike the pollen of orchids, milk-
\Yecd ahva) s has a pair of pollinia. The} are pear 8haped and 
of yellO\\ \\a~.} appearance. They hang bv a cur'\ cd stalk from 
a dark colored disc. 'Ihese pollen masses are tah.en out by in-
sects as the} .::>uck the. nectar from the glands. The pollinia are 
attached to tl1e inset's hair, legs and tongue. harl~s Robert-
~on, in an excellent account of plants belonging to this family, 
finds that in .£1sclepias ve1·licillata the pollinia are usually at-
tached to hairs of insect,s. In .cl sclepias co,~nut~ Lhe pollinia are 
more frcq,lflntly aLLached to the claws. It ia dangerou~ for 
snu:tll insJctC3 to e"\.tract the pollinia and insert them into the 
~tign1ati:~ cha1nber. Jn 011e day 1fr. R obertson picked thirty-
fonr dead hi\ e bees fron1 flowers. The feet bcco1ne entangled 
• 
\vith the pollen masses. In another species, A. Sullivantii, he 
states that in a small patch bearing fifty-two follicles one h uu-
hundred and forty-seven dead bees \vcre found. 1 n a single 
umbel he has often found four, and in one case seven, dead hive 
bes (Hymenoptera), butterflies and 1notJ1s (Lepidoptera), flies 
(Diptera), a f ew oleoptera a.nd I-Ie1niptera. o1ne of these 
visitors are useless since they do not light on the flo,v·er. Others 
cannot extract the pollinia. II.unnning birds have been ob-
served, but Mr. R obertson thinks they are useless. 
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F igure 183. POLLI~ATIOX Of• ~!\IPSO'\ IIO'\EY PLA'\1 (S<;,•oplw lar ia 
nodosu). 1 :Blower 10 first stage from tht front 2 ':>.1111e from below. 3. Older 
fl ower capable of self-pollination. a Cah x b. Corolla. c. ::,tam en. c '. 1• ifth 
metamorphosed stamen d. O,·ary. c ':>t} le. f. Sttgma. g ~ t.:c tary. h. drop 
of honey. 4-7. stamens m various st.1ges of re,•crs ion to thctr original form. 
(Mueller). 
Plants of the order 1onvoh ulaceae are not abundant in 
Iowa. Most abundant is the common ~forning Glory ( Corv-
volvulus sepium ). The flowers are large and \vhite. It is 
without odor nor has it any pathfinders. It opens during tho 
early morning and is not abundantly visited by inserts. T-Ier-
mann Mueller states that on dark evenings he found it elosccl 
between 9 and 10 o'clock, but open on moonlight evenings. Its 
distribution in Europe is supposed to be dependent on S phin .. --c 
C01VVolvuli but Mueller records a number of other v-isitors and 
Robertson reports a number of Apidae. 
The 0. arvensis has become a common weed in places. It 
has a funnel-shaped, white or red corolla with a }ellow ba3o 
on the inside and five radiating white streaks which are the 
pathfinders. The flower closes in the evening and rainy \veather 
and is therefore adapted to diurnal insects. 
Scrophularia nodosa L. var. ]f arylandLca) Gray. Prof. Tre-
lease has given us an interesting account of the pollination of 
this plant. It is especially adapted to wasps. Mueller records 
• 
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G \7 espidae. l Io sa~' : a The fact that they hold a proportion 
of over one-1hird in tho li-t of .. 'erophularia i"' sufficient .evi-
dence that the fl0\\1Cr pccially fa,~ors \Yasp.... I kno"'" of no 
bee flo,ver on \vhich o nl~Ul. T 'va""p occur as int,ruders.' It i 
frcquon t ly visit cd by hive be ~. 
1'he Sinnll-oTc ni-h-pnrllc irreo·nlar flo,ver are protcr9gy-
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Figure 101. POLl 1"\ \ IJO'\ 01 ~\\ EETCI 0\ FR t llelilolas alba). l. Flo\\er 
from side. 2. Flowt•r. from .tho' l, tftl r rt.:mtn al of< .th \. .uHl ~tandard. 3. Flo\\ er, 
from the side. after deprc~sinn of the wings .1nd keel. a. anthe~: d. point of flexure ot 
keel: e. dcprc~sions in" lllgs; f, digitate proce-;se"', g, column: hh, cntranu~ to honey. 
gr, style: n, stig ma. ( '\ltn•llcr). 
llous. In its earlier stage~ the stig1na only protrudes, it is in-
clined over tho lob(\. l loney bees and \Vn ps '\hich largely 
pollinate the flo,vcrs, approach the1n fro1n the fro11t, ron1e in 
c·o11taet \Vith the sLig1na lea' ing so1uc of tl1e pollen on it. The 
follo,ving dn) the stan1cns co1ne in 'lC\V and th0 st.' lc bcco1nes 
flabby and rc:sts on the lo\YCr lip. 1\ n insect in going to the 
flo,ver for the ueetnr is dn 'ted \Vith po11cn fron1 t.he lat r flo,~ers. 
, elf-pollination cannot occur. 
l\Instard (13Jas·tcct nig1·a ... ]{och. - ,oHnnon lnn-tnrcl ia 
a \vaysidc and garden \Yeed. The ye1lo\\~ fio"~crs nrc conspicu-
ous, arranged in 1na.sses, and haYe a pleasant odor. 1 t has fonr 
nectar glands, i\vo outside at the base of tlH~ petals and t\vo in 
front of the short stan1cns. The nectar occurs in large drops 
on the glands \vhere it is tnkPn by the insect 'vhich in doing so 
comes in contact "ritJ1 the pollen on both long r-nd short st~nnens, 
leaving so1ne of the pollen on the capitate stign1a. J n the ab-
sence of erose; pollination, self-pollination occurs. 
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~.- \Yeet Clover (jJ£ elilotus alba.) 'Vhite fio,vers, s1nal1, 
maC) cd in racemes, often one-sided. The flowers are papiliona-
ceous; cal:Jx short; standard obovnte ur oblong; the keel obtuse. 
rrhis plant is adapted to pollination ~y bees. In some of onr 
\Yestorn states as Colorado .1 very large portion of the honey 
e 
, 
a 
J 
j / 
h 
~ ~ )/ 
c I 
t i !' I e K' 
'I 
.. 
I I r..: S· 
f :·( -- tv 
.I 
I 
a~ 
;'' • 
. j 
Figure HH>. POLLIX \1 10~ Ov 1 \RRO\\' (Jtr.!tillea millefolitu"J· a, ~tigmaF> 
and style; b
1 
brush hairs and pollen. p,g I the s) ngt.nesious anthers: k. ov;uy; <.1, cor-
olla; e. style protruding from anther tube. t:',a, later ::-tage I e"', end of pbtil reflcxcd: 
b', brush ha1rs: a', stigmatic papillae. ( M ucller). 
produced is obtained front the flo,vers uf this plant. 1n gcnernl 
adaptations tc pollination are n1uch the same as those of the 
\\-hite clover (11rifohllJH 1epens). The flo\vcrs are ~\\'ect 
scented; the nectar is secreted at the base of the sta1nens and 
au insect in order to reach tl1e nectar puts his probo3cis under-
neath the standard. It 1~ses the wings and keel as a resting 
place, pressing down the latt0r and causing the stam0ns and 
pistil to protrude. They cornc in conact 'vith the }o,ver ~urfnce 
of the body and thus cross pollination is effooted. 
• 
Evenino· priinro3e is a common weed. It is adapted to noc-
turnal ]Jepidopt ra ~ but also to long tongued bees. The flowers 
are bright yello\v open partially during the day but produce the 
greatest an1ount of odor during the evening. Trelease has ob-
erYecl that the Oenolhera uvuataJ L. is vi ited by the hum-
• 
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F1gure 166 \VOO LL Y Til ISTLE ( Cnicus canescens). Common in northwestern 
Io~ a. (ClMrlottc 1\.l J\. ing ). 
ming bird. orne species of Oenthera produce cleiatogamous 
flowers. 
In yarro\v or milfoil (Achillea millefolilum) the white heads 
are attractive to inserts. A single flower is amall and incon-
spicuous, but 1nany of these small flowers are crowded together 
in one head, and in addition the white ray-flowers certainly 
render thern conspicuous. The nectar is easily reached by many 
insects. It is secreted by a small disc at the base of the sty la 
The fiowel's are sLrongly appressed in a cylinder made by the 
five anthers. The anthers when mature, shed their pollen into 
the hollow cylinder. The tips of the lobes o:f the style are fur-
nished with h airs and as the style elongates it brushes the pollen 
out which remains attached to the hairs. When older, these 
• 
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branches turn back and an insect going to the flower cannot help 
but get some of the pollen on the stigyna. \Vhile cross-pollination 
is almost certain to occu1·, self-pollination and self-fertilization 
1nay also occur . 
• 
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Figure 167. POLLINATION 011 Til ISTLF.. ( C'nicus rliscolo' ). 
Bull Thisle. Bull thistle ( Onicus lanceolatus) is common 
in pastures and is rendered conspicuous because the purple 
flowers are collected in heads. It is strongly proteran-
drous. In the first stage a large quantity of pollen is 
pushed out by the style from 1ili.e opening of the syngene-
sious anthers. When the style occurs outside of the anther 
tube a bunch of hairs 1nny be seen, kno\vn a · brush hair"'. 
These not only help to take out pollen but prevents it 
from falling to the bottom of the tube. The pollen 
grains are spiny which causes the1n to adhere not only to the 
insect but to the hairs on the style as \Vell. The slightly S\vol1en 
anthers show spontaneous 1novcmf\nts and because of tho short-
ening a mass of pollen is thro\vn out. This happens 'vhen an 
insect seeks the nectar 'vhich is secreted by a ring surrounding 
the base of the tubular corolla, as it is in 911 other Compositae. In 
• 
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the latter stage the pistil ha- protruded sho,ving the stiotna~ If 
the pollen has uot been carried a\vay by the insect self-pollina-
tion 1nny occur . 
• 
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B'1~ure 108. POLl I'\ \ 'I 10'\ O F JI~lSO.. "\VFF D (Datura Stramonium). 
This Hower i~ adapted to mght fh mg in::;cct::>. ( l S D ept of Agriculture) . 
Bull thistle, .flo,vcrs 'vith us fron1 the latter part of July to 
epte1n bcr and i3 vi it eel b: 1nany \Yorker blnnble bees. Mr. 
\\Teed sa.)~ : "13n t the.\ are not the large and handsorne bees 
fonud in the .£\ rbntns in Iay they are much sn1nller in size 
nnd less attrncln c in a ppenrance. The large s1 ccin1ens \vhich 
n ppear in spring are the hibernating f en1ales or queens. In 
addition to he(?q n1an)' l)iptera occur, especially sy11)hns flies 
( I.~cpidoptcrn ) . 'I'hr ( 1oltus philodtce n ~ \VCll ns I irri3 ) Danais 
a1'clzippus and l )apilio lu1nus visit the thistle flowers. 
Onr nativr ( ( 1ntcus dtscolor) is eqnall, r intcrc: ting. In 
dandelion ( '11aJa.racuJn officinale) the nu1n rou s fio,vc:rs are 
collected in n h cnd. ..\ 11 of the fio''"ers of the head are alike 
and bright ) ello\v. The head is open in bright sunlight of the 
• 
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early morning and partially clos~d about noon. \\hen fc rt il-
ized th e "floiWer ste1n" contracts, ripens its ':seed,' n1Hi elong-
ates 'vhen ripe, so that the 'se d" 1nny be di t1·ibutecl. J\ n 
abundance of nectnr is produce l \vhich rises np for n co11 icl-
PI·nble distance in the tube, 1nakino· it acce"'sible 10 Innny iu -ect 
''" i~itor ... 'vith short tQl1!?.1.le:-. 'I'he honev bee i n ver ' co inlnon 
'-J ._, • 
vi~itor as are al-o specie of BonlbU . l\lan. T l)iptPra c~ 1 , 'rphn . 
Hi es) visit it. ~Iueller record 67 Apidae 7 I... .. epidoptera . 25 
1 i ntera and 16 other insects. In the 1\ lps Lepidoptera prepon-
dPra ted o,~er tbe 1\ pidae . 
r 
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Figure 109. POLLINATION OF BOU.NC I C1 BETTY (Saprmarla otJlcinulh·J, 
l\l iddle figure showing first stage, anthers dehisc u• to the left, the anthers ·have cle-
hisced, the two styles spread apart. ·ro the right a single petal with long claw, cnHvn' 
and anther: to the left a single petal with pistil, the ovary at u; the crown above and 
he slightly retiexed spreading limb'' of the petal. (Char:lotte .i\I. Kin g) . 
.Ti1nson \\.,.eed.- Dalu1a Slramoniu1n. T he J amesto"·n \veed 
i~ a large, coarse annual with a \vhitc corolla about three 
i nehes long and sta1nens adherent to the corolla tube for 
n part of the distance then leading in \Yards, thus effcctnn 11) ex-
cluding from the honey so tha t ouly Sphingidne cn n obLn in 
it. J\{r. R obert30n report s that honey bees re1novc the pollen 
a-- soon a5 the flo,ver is open, bef ore the flight of Deileplula ltne-
aJo. _.t\. \ .,. Pnezenlan species of Datura is visited by D os1 1nas!es 
ensifc r, the f en1ale of 'vhich has a beak 8 c1n. long, and the male 
OllP 10 cn1 . in length, these corresponding to the tube of the 
corolla. 
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Preservative!5 for fruit ......... · · · . . . . . . . . . . . . . . . . . ............ 263 
Prese rvatives for meat and pcultry ........... . ...................... 25U 
P r•~ :ser\'a ti \"es f ot· fi l1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 
PrPventative treatment. for Parturient l.Jaraly ~ is................. . ... 20 
Price, H. C .. notes on strawbcrri«'S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
Prickley lettuce ...................... . ......................... 410 
Pricklcy lettuce, extermination of ........ . ........................ 415 
Prolapsed u t crus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
P r lt r1 us s e rot i 11 a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4 8 
Pticci n ta As pargi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142 
Pufi' ball... . . . . . . . . . . . . . ...... . .. . ............................ 152 
• Purification, quant.itative r esults of ............................. 56, 57 
Purification, r esume on............. . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
I>urslane . . . . . . . .. . . . . . . ....................................... 416 
p u t• 1 c \' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
• 
• • • • • • • • • • • • • • • • 
Pursley, extermi .. ation of ........ . ........... . .. . .......... . ..... . 
Putrid butter, a ca .. e or.............. . .. . ..... . ... . ............ . 
Putrid butter, examination of. ... . ..... .. ... . ................... . 
P utrid butter, instructions for overcoming ........ . .......... . ..... . 
Putrid and normal butter . . . . . . . . . . .............................. . 
Pyrethrum IJOWder for chicken mite~ ..... . .............. . ......... . 
R 
Rag \V0eds. . . . . ................. . • • • • • • • • • • • • • • • • • • • • • • • • • 
Rag weed , exterrnina tion of. .. .. . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Rattl ebox . . . . . . . . . . . . . ..... . .. . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
416 
417 
~0 
51 
50 
52 
292 
320 
333 
·138 
Rattlebox, PXtermination of. ....................................... -140 
• 
• 
• 
Recovery from 1 artu r ient Paraly-.b .............................. 20-2:0. 
Relap~ of Parturient Puraly ... i ............. ...................... 2 
Repent d infu~ion, l chmidt trecLtm nt ....... . ..................... 27-
Hepp, '-Jno .• J., not ')• on chicken mite ............................... 2 7 
Re ... u)t ... of ff'l'mentatfon tesb in milk .............................. 40 43 
Rc ult of chmidt treatment..... . ....... . . . . . . . . . . . . . . . . . . . . . . . . . ~ 
• • • • • • • • • 
• • • • • • • • • • • • • • • • • • • 
•••• 
Rhn 'J'oxicodendrocn ......... . 
R ·ab grass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Hi b g nt- , x te r m i n a t i o n of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hound worm in chick n ...... . ....... . ............................ . 
l{ u b u .... \' i II o.., u s . . . • • • . • • • . • . . • • • . . • • . . . • • . . . • • . . • • . • . . • • . • • • . • . • . • • 
Humes aceto~ella ..... 
• • 
• • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • R u nH' x a I ti .... j m u ~ . . ..... . 
• • • • •• •• ••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • 
Ru tn ~x cr i .... I>u .. .... . ..................... . . . 
447 
379 
3-o 
377 
Ru ... -.ian 
Ru:...t on 
401 
400 
39'"" thi,tlf~, extermination of . ................. . ..... . ..... 364, 367 . . .. . . . . . . . . . . . . . . . . . . . . . 
.... t t'a wht~rrie~ ........... . 
•••••• . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . 190 
s 
~ .1 111 f o i n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
'alico•·nin hcrbaeca .......................... . .... . .......... . 
160 
S,tbola ka li vv r. tragus...... .. .. .. .. . .. .. .. .. . .. .. .. . . .. ...... .. 
Hamplos, manuPr of taking milk ........ . ......................... . 
,,nponara offiicinalb, pollination of ............... . ........... . ..... . 
• • • • 
169 
395 
362 
~ ·t p o u a r i a V a c c a r i a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • 
531 
3lil ~arcopte~ n1utans .................................................. 2 
aw1ly, Ol' sl11g on ~trawt>erries ................................... 190 
~chmiut-Kolding trcatmPnt.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Schrnidt theor)' ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Scirpus mritimus .......... . 
Score card, PXplanatiun of points 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
.. 395 
2 (j • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~('oring of chc.•c$0 in curing experiment ............................. . 
~Nlges, dissemination of. ............... . ....... . .................. . 
Seeds 
. . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
484 
155 
Sc.wds huryi ng· them~ol ve · ..................................... . 
Seed co rn ..................................................... . 
469, 47 
~ecdling·· ......... . .............................................. 344 
~eed, sci ection and surti ng corn for. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27G 
273. 
'ced.._, SCIPction Ol ..........•..•.....................•.............. 15u 
Seed tm~tiug vitality of corn for ........... . ... . ................ 274. 279 
~eC'd.., vitalit)' of ...................... . ............................ 307 
Setaria gla.uccL ... . ............................................. 304, 313 
Sat,'1l'·l,'l "Cl'tt'ct')),·' I ·,•... . 30,.., ~ ~ ' ~ ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
'etaria vi ridis ................................................ . 305, 313 
~hcep 
Co..,t of WPstorn la.mbs ....................................... 179 
Cost of gain in feed ....................................... 180 
Co~t of gain in dolla rs .................................... ... 1 0 
I(' C' ec.l i n g a t. o t h or s t a t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 
Ftnisl11ug \\-PSteJ n wethers ................ . ................ . 
Ga1n lllc\.dc ln... . . . . . . . . ......................... 1 0, 1 3 
Lambs compared wtth older sheep ....................... ..... 17 
• 
• 
l\fargin " for p ro fitable feeding ...................... 0 ••• 0 ••••• 17 
On barley and blue gras~ ................... . ................. 179 
On olne gra s pa ... tu r eo ......... 0 ••••• 0... . • • • • • . . . . • • . . • • • . • • • 179 
On corn and blue gras~. . . . . . . . . . ........ 0 • • • • • • • • • • • • • • • • • • • 179 
On oat and blue gra-," . . . ..................... 0 ........ 179 
On oat-:,, corn, and blue gra~~ .. .. . .. . .. .. . .. . .. . .. .. . .. .. 179 
Productio n o f mutton in summer and winte r compar ed ........ 181 
'elling price of................. ... . . . . . . . . . .. . ................ 1 0 
S h c c 1) so t· r e l . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 10 1 
heep orrel. extermination of... . . . . . . . . ................... 0. • • • 401 
~ hepherd ' ... pur!:)e . . . . . . . . . . . . . . . . . . . . . . ..... . • • • • • • • • • • • • • • • • • 
Shepherd ' pur e, extermination of. .............................. . 
hrinkage in shipment of stock...... . . . . . . . . .................. . 
1mp ~on honey pla n t, pollination of. .................... 0 ••••• •••• •• 
i ymbriurn altic:;simum.o ........... .... .. ... .. ...... ....... .. . • • • • 
\, lau sz: ltter tP~t!:) . .. ........................................ . •••• 
1 ug o r aw fl} on t r a wberrie~ ................................ . 
•••• 
422 
423 
•) I) 1 
...... 
525 
353 
254 
190 
Smart weed, exte rmination of...... . . ..... ... . .............. ... 313, 314 
Sn~ezeweed ............ 0 ••••••• o ... o .. o, ....... o ....... ·142. 443 
'now and wind combi ned a-, dh-,emin~\Jto rs of weed eed ......... 469, 478 
Soil for s tra wberrie ... . ....................................... 1 6 
Solution of lime water for c r eam testing ............ .. .... ... ...... 269 
ola.num Carolinense..... . . .. .. . . .. . . . .. . . .. . . . . . .. . .. .. .. . .. .. 333 
olanum ro~tratum ... .... ......... 0. o .......... .......... ..... 337, 477 
o 1 a r1tt n1 t r i tl or u m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3 8 
.. Otl tl1e1·n weed~ ................... . ............... .. ........ . ....... 44-5 
South American wP.eds .. ............ ..... .......... . ................ 452 
~ pra}T pump . . ....................... ... .......... ... ............. . 293 
pra)'ing for \veeds .. 6 •••••••••••••••••••••••••••••••••••••••••• 35 
'prayin g and bluegrass.......................... . ................. 358 
Spraying to kill mustard. . ................... .. .. ............. 357 
Spring frosts, protection o r strawberri es from ..... ...... ............ 1 7 
Squirrel tail g rass............ .. .......... .... ... .... ........... . .. 391 
Starter<;, cr ontrol of, in milk ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
Sta.m1nate varieties o f strawberries .. . ........... ....... ....... 1 \ 194 
tanda,rd olutions, effect of freezing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267 
teer~ 
Amount of corn pas.;;ing through ...... .. ...... . ............. . 236 
Amount of feed consumed ...... .. .......................... . 24 
Dressed weight of ca rcass .................................... . 254 
~Iethod of conducting experiment. . .............. . ....... . 221 
Purchased from Bartlett, Ri chards ~\:. Co ....... ... . 0 ••••• 0 ••• 
On corn and wheat ~traw . . .... .. ............................ 238 
On corn and Buffalo Gluten feed .... .. ....... .......... .... 240 
On corn, dri ed blood, and wh ea t straw . · .............. ... .... .. 243 
0n corn, g luten meal, and wheat straw . . . . . . . . . . . . . . . . . . . . . . 240 
On corn, L?;erm oil meal, and whea1. straw .. ................... 242 
On corn, Iowa stock food, and wheat s traw.. . . . .............. 244 
On corn , International stock food, and wheat straw ...... . .. . 245 
On corn and grass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247 
On corn, Standard stock food, and wheat s traw ...... .. ........ 246 
• 
On corn, oil meal, and wheat traw......................... . . 239 
Ta kon out on account of being cl'ippled ... ... .......... ....... 235 
t ra wbcrrie~ 
Cttlt,i,•atlon or .. ............................................ 1 7 
Data from Iowa grower~ ...............•................. 195,199 
I~ n · m i c s o f, i n c c t a n d f u n g u . . . . . . .. .. . . . .. . . .. . .. . .. . . .. . . . 1 \.1 6 
Large and smaH calyx of. .................................... 1 
r . f . . "O" "O .JJ~ t o ''cll'let1te.....,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.., ..., ,.., 
"1 a tted row ~ystem of cui tu re. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
\I 11 c l1 i n g of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 
.i\. fJtOS 011. . • . . . . . • • • . . . . . . . . . . • • . . • . • . . . • • • • . . . • . . . . . . . . . . . . . . 1 :""'tio6 
Protoction from late spring fro .... t- ......................... 1 '"'7 
(}ua1ity and 'firmness of Yarieties ............................. 194 
• 
oil for LP~t ..... ....................•............•......... lfl.,;6 
u1umary of opinions on vari •tie_ and culture ................. 199 
\Vin ter protection of. . . . . .............................. 1 '"'6, 1 7 
) 1cld of staminate and phttllato variotio ........... .... . ..... 194 
\ ~eJd of vn ric tie·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191, 194 
Suggc~tion · on usc of "'Olutions in creamery ......................... 27 
'u n fiO\\'Cl'!:i • • • • • • • • • • • • • . . . . • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • 31 
unfJowcrs, extPrmtnation ... of. .... .. ........ ............... ... . _ .. 323 
~ummary of coJlego mill\ .... npply....... . . . . . . . . . . . . . . . . . . . . . . . . . 4 
~'urn mary of bulletin on chicken mitos .............................. . 294 
Sweet clover ...................... . ...... ........ ... 160- 166. 405-407 
Sweet clover, pollination of. . .................................. 527 
S y m p torn . of c h i c ken mite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
T 
Tabl(\ts, ofrcct of exposure of..... . ................ . . .............. 267 
Tabletq for cream t(\~ting ........................................... 266 
Tabulated reports on 8chmidt treatment ......•....•..... . ........ 24-6 
~~raraxacurn officinaJo .... ................................... 147, 417 
Taraxacum er} throspermum ........ ... .................. . ......... 147 
'l'ecbnical classification of ferments . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Tern per a turc in Parturient Paral} SIS • • • • • • • • • • • • • • • • • . • • • • • • • • • • 20 
Terminolog) tn Parturient Paral)sis ............................... 17 
Thist.le, bull ........ ... .......... .... ......................... ...... 407 
Thistle, di semination of. ......................................... 4i0 
'1' his tIe, I> 1· ct i l' i c . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
'l'bistlc, Russian... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362, 47 
Thistle, \Voolly ....................................... 389, 390 
'I'imothy mea.dow~, weeds of. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3 
Toadstool . . . ........ ·. . ...... ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 
Treat.ment of aspara.gus rust .. . .. . .. .. .. .. .. .. .. .. . .. ............ 142 
1'ribul us terres tris. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333 
Tribulus n1axirnus.................................. . . . . . . . . . . . . . . 333 
Trusitch mites . . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 288 
'l'um ble weeds, dtssemination of .. . .. . .. .. . .. .. . ................. 475 
'I., 't' ympatll 1s . ........................ . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• 
• 
• 
• 
u 
U romyce 
Uromvce 
a ppendiculatu 
T 'f l'. r1 o 11 ...... . 
........................... , ............... . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
130 
141 
• 
v 
tn kind of bacteria ..... . .............. . •• • • • • • • • • • • • Variation 
Vetch ..... 
Vetch sand .. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
. . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • • • • 
• • • • 46 
361, 362 
160, 164 
361 Vi cia • ~a t1on . ........... . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••• 
w 
'\Vater lilie , di ~semination 0 f . .... • • • • • • • • • • • • • • • • • • • • •••••••• • ••• •1 4 
467 Wa tor a ~ a dt ~seminator of weeds • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
\Veeds 
American • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Ar111ttal ..........•...•.•••....... . ••••...•....••• , .........••• 
A . . SJatlC •..••.•....• . ..•..•.•...•.• , •• · ••. • • .....•• • • • • • • • • • • • 
Australian • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• • • • • • • • 
IJicr1 n ial ... ...................................... . ••• • ••••••• 
Ens ter11 ....................................... . ...... . • • • • • 
European ........ . • • • • • • • ••••••••••••••••••••••••••••• • ••• 
297 
455 
457 
453 
299 
451 
455 
Introduction of .. ................... . ..................... . 458,459 
448 
462 
465 
371 
300 
297 
·UO 
348 
304 
'1\ligration of. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
... ""umberof eedg ............................................. . 
Number on square rod of gravel ......................... . .... . 
Of clO\'Cr meadOWS .. ........................................ . 
0 f col' n fie 1 d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
or crops ..... - .................................................... . 
Of garden crops. 
Of grain fields 
. . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
t t t • t I t e I t t e t I •• e e e • e e t • I e I • • • • • • • • • • • • • • • • • • • 
Of grass family ................ . • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Of Iowa • • • ........... .. ....................................... 
Of pastures • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
0 f Paci fie coast ..... . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Of timothy meadows .... . • • • • • • • . . .. . . . . . . . . . . . . • • • • • • • • • • • • • 
Of two garden patches compared . . ........................... . 
0 1' i g i 0 0 f ...................... . ..................... . ••••••• 
Perennial I t e e t e t t I t e I • I t •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
297 
391 
455 
3 3 
465 
450 
299 
Poisonous . .................................... . ......... . 423. 444 
524 
462 
445 
259 
289 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Pollination of.. 
South American . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~outhern • • • • • • • • ••••••••••••••••• ••••••• . . . . .. . . . . . . . . . . . . . 
....... , . . . . ............................... . 
• • • 
Wemns, .J B , notes by. 
White louse .... - .... • • • • • • • • • • • ••••••• • • • • • • • • • • • I f e • • • t • • e t 
Wind as a disseminator of weeds ....... . ••••••••••••••••••••••• 
Xanthium Canadense ... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Yarrow, pollination of. ....................... . • • • • • • 
468, 470 
341 
528 
484 
. . . . ' . . . . . . . 
izania aquatica, dissemination of. ............... , .......... , ....... . 
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